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I N E E L M a n a g e r s  a n d  C o n t ra c t o r s

DOE-ID Managers

Leonard E. “Bill” Johnston 4 / 4 9 - 4 / 5 4
Allan C. Johnson 4 / 54 - 1 2 / 6 1
Hugo N. Eskildson 1 / 6 2 - 1 1 / 6 3
William L. Ginkel (Acting) 1 1 / 6 3 - 3 / 6 4
William L. Ginkel 3 / 64 - 9 / 7 3
R. Glenn Bradley 9 / 73 - 3 / 7 6
Charles E. Williams 5 / 7 6 - 6 / 8 3
Troy E. Wade 7 / 8 3 - 6 / 8 7
Don Ofte 6 / 8 7 - 1 2 / 8 9
Phil Hamric (Acting) 1 / 9 0 - 4 / 9 0
Augustine Pitrolo 4 / 9 0 - 2 / 9 4
John Wilcynski (Acting) 2 / 9 4 - 1 0 / 9 4
John Wilcynski 1 0 / 9 4 - 2 / 9 9  
Warren E. Bergholz, Jr. (Acting) 2 / 9 9 - 5 / 9 9  
Beverly A. Cook 5 / 9 9 -      
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Prime Operating Site Contractors

1 9 5 0 - 1 9 6 6 Phillips Petroleum Company

1 9 6 6 - 1 9 7 2 Idaho Nuclear Corporation (Allied Chemical Corporation, Aerojet General 

Corporation, and Phillips Petroleum Company)

1 9 72 - 1 9 7 6 Aerojet Nuclear Corporation

1 9 7 6 - 1 9 9 4 EG&G Idaho

1 9 9 4 - 1 9 9 9 Lockheed Martin Idaho Technologies Company

1 9 9 9 - Bechtel BWXT Idaho, LLC

Argonne National Laboratory-West

1 9 4 9 - University of Chicago

Idaho Chemical Processing Plant (Idaho Nuclear Technology and Engineering Center)

1 9 5 0 - 1 9 5 3 American Cyanamid Company

1 9 5 3 - 1 9 6 6 Phillips Petroleum Company

1 9 6 6 - 1 9 7 1 Idaho Nuclear Corporation

1 9 7 1 2 - 1 9 7 9 Allied Chemical Corporation

1 9 7 9 - 1 9 8 4 Exxon Nuclear Idaho Company

1 9 84 - 1 9 9 4 Westinghouse Idaho Nuclear Company

1 9 9 4 - 1 9 9 9 Lockheed Martin Idaho Technologies Company

1 9 9 9 - Bechtel BWXT Idaho, LLC

Specific Manufacturing Capability

1 9 8 3 - 1 9 8 6 Exxon Nuclear Idaho Company

1 9 8 6 - 1 9 9 1 Rockwell INEL

1 9 9 1 - 1 9 9 4 Babcock & Wilcox Idaho Inc.

1 9 9 4 - 1 9 9 9 Lockheed Martin Idaho Technologies Company

1 9 9 9 - Bechtel BWXT Idaho, LLC

Naval Reactors Facility

1 9 5 0 - 1 9 9 9 Westinghouse Electric Corporation

1 9 9 9 - Bechtel Bettis, Inc.
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After the first reactor at the National Reactor Testing Station
(Experimental Breeder Reactor-I) went critical in 1951, scientists built and operated dozens more reactors in the next five
decades. Since the 1970s, it has become accepted that 52 reactors operated at the Site.

But counting reactors at a reactor research facility is not as straightforward as it might seem, nor is accumulating vital statis-
tics about each reactor. While considering the reactors that operated on the Idaho desert, the following thoughts might be
kept in mind.

First, scientists in different programs did not seem to follow the same rules when it came to naming reactors. For example,
the Aircraft Nuclear Propulsion (ANP) program modified the core of the reactor it called HTRE-1 and named it HTRE-2.
These were subsequently known as two reactors. In another program, experimenters changed the core of the Organic
Moderated Reactor more than once, but the reactor retained the same name and was counted as one reactor. When the
Experimental Breeder Reactor-II operated as a prototype of the Integral Fast Reactor, the name did not change. Thus, any list
of reactors very definitely understates and under-represents the actual complexity of reactor development at the Site.

Second, the list-maker must decide what to commemorate in a list of reactors. Should reactors that never went critical be
given a place? If so, the list will include the Experimental Organic Cooled Reactor. No uranium fuel ever was loaded into the
reactor and it never operated or went critical before the program was canceled. It was “a reactor,” but never “an operating
reactor.” This was true as well for the Experimental Beryllium Oxide Reactor.

This list does not include simulated reactors such as Semiscale, which was part of the reactor safety testing program. The
omission of facilities like this is another way in which a list can understate the variety and complexity of the INEEL’s
nuclear reactor history.

Finally, not all the information one might desire about the history of a reactor is easily found. For example, one goal for this
list was to identify the day, month, and year of initial criticality for each reactor—and the date of its final shutdown. But the
INEEL Technical Library’s vast collection of archived reports did not yield this information for each reactor. Some report
writers were content to report that a reactor went critical “in the summer of” a certain year and leave it at that. The same
writers may have considered other milestones, such as its first operation at “full power,” to be more meaningful in the
progress of their particular reactor.

This alphabetical list of reactors contains the names of 52 reactors (the fifty that operated and the two that did not) as they
have been known traditionally, their acronyms, selected milestone dates, and descriptive information about each reactor. All
references to megawatts are “thermal” megawatts. Readers who examine this list are invited to contribute additional mile-
stone dates and other vital statistics about the reactors so that future lists might be made more complete and more accurate.
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1. Advanced Reactivity Measurement Facility No. 1 ARMF-I 10-10-60 1974
The ARMF-I, a reactor located in a small pool in a building east of the MTR in the Test Reactor Area, was 
used to determine the nuclear characteristics of reactor fuels and other materials subject to testing in the 
MTR. Together with the MTR, the reactor helped improve the performance, reliability, and quality of reactor 
core components. Until the next generation reactor, the ARMF-II, this was considered the most sensitive 
device for reactivity determinations then in existence.

2. Advanced Reactivity Measurement Facility No. 2 ARMF-II 12-14-62
The ARMF-II was built in the opposite end of the tank occupied by ARMF-I. It had a “readout” system 
which automatically recorded measurements on IBM data cards. This refinement over the ARMF-I meant 
that operators could process data quickly in electronic computers. Designers of the ARMF-II benefitted 
from previous experience with the ARMF-I and the Reactivity Measurement Facility (described below).

3. Advanced Test Reactor ATR 7-2-67 Continuing
Located at the Test Reactor Area, the ATR, which continued to operate in 2000, is a materials testing 
reactor. It simulates the environment within a power reactor for the purpose of studying the effect of 
radiation on steel, zirconium, and other materials.

The ATR produces an extremely high neutron flux up to 1 x 1025 neutrons per square centimeters per 
second. Target materials are exposed to the neutron flux for selected periods of time to test their 
durability within an environment of high temperature, high pressure, and high gamma radiation fields. 
Data that normally would require years to gather from ordinary reactors can be obtained in weeks or 
months in the ATR.

The ATR can operate at a power level of 250 megawatts. Its unique four-lobed design can deliver a wide 
range of power levels to nine main test spaces, or loops. Each loop has its own distinct environment apart 
from that of the main reactor core. Therefore, nine major experiments can take place simultaneously.
Additional smaller test spaces surrounding the loops allow for additional tests.

In addition to materials testing, the ATR has made radioisotopes used in medicine, industry, and research.

4. Advanced Test Reactor Critical Facility ATRC 5-19-64 Continuing
The ATRC performs functions for the ATR similar to those of the ARMF reactors in relation to the MTR. It 
was a valuable auxiliary tool in operation long before the ATR startup. It verified for reactor designers the
e ffectiveness of control mechanisms and physicists predictions of power distribution in the large core of the AT R .

Low-power testing in the ATRC conserved valuable time so that the large ATR could irradiate experiments at high
power levels. The ATRC is also used to verify the safety of a proposed experiment before it is placed in the AT R .

5. Argonne Fast Source Reactor AFSR 10-29-59 Late 70s
The Argonne Fast Source Reactor was a tool used to calibrate instruments and to study fast reactor physics, 
augmenting the Zero Power Plutonium Reactor research program. Located at Argonne-West, this low-power 
reactor—designed to operate at a power of only one kilowatt—contributed to an improvement in the 
techniques and instruments used to measure experimental data.

6. Boiling Water Reactor Experiment No. 1 BORAX-I 1953 July 1954
BORAX-I was a pioneer reactor that tested the safety and operating parameters of reactors which used 
boiling water as a moderator and coolant. In this reactor type, water is allowed to boil in the core. Saturated 
steam drives the turbines and generates power.

BORAX-I, like the later BORAX experiments, was located just north of EBR-I. It demonstrated that the boiling
water moderated reactor concept was feasible for power reactors. Its design capacity was 1.4 megawatts. 
Operators destroyed it in July 1954 in a deliberately planned “destructive test,” the purpose of which was to 
subject it to extreme operating conditions and learn more about the limits of its safe operation.
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7. Boiling Water Reactor Experiment No. 2 BORAX-II 10-19-54 March 1955
BORAX-II continued the testing program for boiling water reactors, this time at a power level capacity of 
6 megawatts. Tests used fuels with varying enrichments of uranium-235. 

8. Boiling Water Reactor Experiment No. 3 BORAX-III 6-9-55 1956
The operating capacity of BORAX-III was 15 megawatts. The reactor was connected to a 2000-kilowatt turbine/
generator set so that engineers could generate electricity, the ultimate objective of the reactor test program. On 
the night of July 17, 1955, the reactor produced sufficient power to light the city of Arco (500 kilowatts), the 
BORAX test facility (500 kilowatts), and part of the Central Facilities Area at the NRTS (1000 kilowatts).

9. Boiling Water Reactor Experiment No. 4 BORAX-IV 12-3-56 June 1958
BORAX-IV, with a power level of 20 megawatts, tested fuel elements made from mixed oxides (ceramics) of 
uranium and thorium. These materials had a high capacity to operate in the extreme heat of a reactor before 
they failed.

The ceramic core demonstrated that a reactor loaded with this fuel could operate safely and feasibly. The fuel 
could operate in higher temperatures, was less reactive with the water coolant in case the cladding ruptured, 
was cheaper to manufacture, and burned a larger percentage of the fuel before loosing its reactivity. The reactor
produced measurable quantities of the artificial thorium-derived fuel, uranium-233. One series of BORAX-IV
tests involved operating the reactor with experimentally defective fuel elements in the core.

10. Boiling Water Reactor Experiment No. 5 BORAX-V 2-9-62 S e p t e m b e r
BORAX-V could operate at a power level of 40 megawatts. This flexible reactor advanced the boiling water 1 9 6 4
reactor concept by testing the safety and economic feasibility of an integral, nuclear superheat system. On 
October 10, 1963, it produced superheated (dry) steam entirely by nuclear means for the first time. The reactor
demonstrated that improved efficiency from manufactured steam is obtainable by incorporating as a design 
feature a number of superheated fuel assemblies in the reactor core lattice.

11. Cavity Reactor Critical Experiment CRCE 5-17-67 Early 1970s
Located at TAN, CRCE was an outgrowth of a program begun by NASAin the 1960s to investigate the
propulsion of space rockets by nuclear power, offering the possibility of much greater thrust per pound of 
propellant than chemical rockets. The concept for the cavity reactor core was that the uranium would be in a
vapor, or gaseous, state. Hydrogen propellant flowing around it would theoretically attain much higher 
temperatures—up to 10,000° F—than in conventional solid core rockets. The experiments at TAN used simulated
hydrogen propellant and produced data on the reactor physics feasibility of a gaseous core being able to go critical.

The core was uranium hexafluoride (UF
6
); the experiments were all done at the relatively low temperature 

of about 200° F. In the proposed ultimate application, the ball of uranium gas would be held in place 
by the hydrogen flowing around it, something like a ping-pong ball suspended in a stream of air. Uranium 
core temperatures as high as 100,000° F were considered possible.

12. Coupled Fast Reactivity Measurement Facility CFRMF 1968 1991
When the ARMF-II reactor was modified in 1968, it was given a new name, the CFRMF.A section of the 
core was modified to produce a region of high-energy neutron flux useful in comparing calculated and 
observed results. This tool provided physics information about the behavior of fast (ie, unmoderated) neutrons. 
Physicists studied differential cross sections and tested calculational methods. The CFRMF contributed to the 
development of fast neutron reactors.

13. Critical Experiment Tank CET 1958 1961
The CET reactor produced a source of neutrons used to calibrate various types of neutron sensors and chambers.
Part of the Aircraft Nuclear Propulsion program and located at Test Area North (TAN), the CETwas a low-power
reactor (one of three in the A N P program) originally designed to mock-up the HTRE-I and HTRE-II reactors. Later, 
fuel test bundles intended for testing in HTRE-II were first evaluated for reactivity characteristics in the CET.
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14. Engineering Test Reactor ETR 9-19-57 December 
When the Engineering Test Reactor started up at the TRAin 1957, it was the largest and most advanced 1981
materials test reactor in the world. The 175-megawatt reactor provided larger test spaces than the older 
MTR and provided a more intense neutron flux. The ETR evaluated fuel, coolant, and moderator materials 
under environments similar to those of power reactors.

In 1972 the ETR was modified by the addition of a Sodium Loop Safety Facility into the reactor core. 
With this, the reactor played a new role supporting DOE’s breeder reactor safety program. ETR test 
programs related to the core design and operation of breeder reactors. As testing progressed, the reactor 
was again modified with a new top closure accommodating the irradiation loop. Other additions included 
a helium coolant system and sodium-handling system. The ETR was the first complete reactor facility to 
be deactivated and documented immediately after shutdown.

15. Engineering Test Reactor Critical Facility ETRC 5-20-57 1982
ETRC was a full-scale, low-power nuclear facsimile of the ETR, similar in function to the ARMF and 
ATRC. It was used to determine in advance the nuclear characteristics of experiments planned for 
irradiation in ETR and the power distribution effects for a given ETR fuel and experiment loading. Since 
no two ETR loadings were identical, the ETRC allowed operators to predict the ETR’s nuclear environment 
when completed experiments were removed or new ones added.

This information was necessary to calculate the experiment irradiation and determine core life, control rod 
withdrawal sequences, reactivity worths, and core safety requirements.

Proposed fuel and experiment loadings were first mocked up in ETRC and manipulated until a desired 
power distribution throughout the core was attained, satisfying pertinent safety requirements. The ETRC’s
low-power tests allowed the ETR to operate without interruption, saving time and money.

16. Experimental Beryllium Oxide Reactor EBOR Never operated
Modifications of a former ANPbuilding at TAN, the Shield Test Pool Facility, began in May 1963 to house 
the Experimental Beryllium Oxide Reactor (EBOR). The objective of the reactor was to develop beryllium 
oxide as a neutron moderator in high-temperature, gas-cooled reactors. The project was canceled in 1966 
before construction was complete. 

Among the reasons for the cancellation was the encouraging progress achieved, concurrent with EBOR 
construction, in developing graphite as a moderator. This reduced the importance of developing beryllium 
oxide as an alternate.

17. Experimental Breeder Reactor No. I EBR-I 8-24-51 12-30-63
EBR-I, the first reactor built at INEEL, began operation in 1951. The reactor produced the first usable 
electricity from nuclear heat on December 20, 1951. It achieved full-power operation the next day. In 1953, 
the reactor confirmed that a nuclear reactor designed to operate in the high-energy neutron range is capable 
of creating more fuel than its operation consumes (“breeding”). 

The reactor, which used enriched uranium as fuel, was unmoderated. It used sodium-potassium alloy (NaK) as
coolant. Ablanket of uranium-238 around the core provided the “fertile” material in which breeding took place.
The liquid-metal coolant permitted the neutron energies to be kept high, thus promoting fissionable-material 
breeding. The coolant also enabled high-temperature and low-pressure operation, both conducive to efficient 
power production.

President Lyndon B. Johnson dedicated EBR-I as a National Historic Landmark on August 26, 1966. It was 
subsequently opened to the public for visits and tours.

18. Experimental Breeder Reactor No. II EBR-II 9-30-61 9-30-94
Part of the continuing investigation of fast neutron breeding reactors, the EBR-II, located at Argonne-West 
inside a containment shell, was built to demonstrate the feasibility of on-site fuel reprocessing as an adjunct 
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Experimental Breeder Reactor No. II (continued)
to a liquid metal-cooled fast-breeder-reactor power plant. These objectives were met within the first few 
years of its operation.

By September 1969, EBR-II operated at a capacity of 62.5 megawatts and supplied electricity to A rg o n n e - West 
and the power grid at the Site until its shutdown in 1994. The reactor operated submerged in a tank of liquid 
sodium coolant. During recycle experiments between 1964-1969, spent fuel was sent by automated handling 
methods to the Fuel Cycle Facility adjacent to the reactor building, treated by pyrometallurgical techniques, 
and the useful fissile metal refabricated into new fuel pins.

EBR-II also was used to irradiate reactor fuel and structural material samples, testing their durability in 
breeder-reactor environments. This information helped improve fuel and material performance for future 
breeder reactors.

19. Experimental Organic Cooled Reactor EOCR Never operated
Because the OMRE (see below) was built as a minimum-cost facility ($1,800,000) to test the feasibility of 
the organic-cooled reactor concept, it lacked test loops needed to investigate various organic coolants and 
experimental fuel elements. The EOCR was intended to extend and advance the OMRE studies.

During the final stages of its construction, EOCR was placed in standby status in December 1962 when the 
AEC decided that the organic-cooled concept would not significantly improve nuclear power plant 
performance over what other reactor concepts already had achieved. The building, located east of the 
Central Facilities Area, was recycled for other (non-nuclear) uses.

20. Fast Spectrum Refractory Metals Reactor 710 March 1962 1968
This low-power critical facility operated at TAN to collect data for a proposed fast-spectrum refractory-metal 
reactor concept called the 710 Reactor. The concept involved using metals such as tungsten and tantalum in 
a compact, very high-temperature reactor for generating power in space.

21. Gas Cooled Reactor Experiment GCRE 2-23-60 4-6-61
Built at the Army Reactor Experimental Area, later called the Army Reactor Area (ARA), the GCRE was a 
w a t e r-moderated, nitrogen (gas)-cooled, direct- and closed-cycle reactor. It generated 2,200 kilowatts of heat, 
but no electricity. The U.S. Army wanted to develop a mobile nuclear power plant, and the GCRE was the first 
phase of the program, proving the principle of this reactor concept. The reactor provided engineering and 
nuclear data for improved components. The GCRE was also used to train military and civilian personnel in the 
operation and maintenance of gas-cooled reactor systems.

22. Heat Transfer Experiment No. 1 HTRE-1 11-4-55 1956
Test Area North was opened in 1952 for the Aircraft Nuclear Propulsion program, which operated during the 
1950s to develop for the U.S. Air Force a nuclear-powered jet airplane using direct-cycle heat transfer 
engineering. The program involved ground tests only, but proved the principle of nuclear-powered turbojet 
engine operation with a full-power test in January 1956, with Heat Transfer Reactor Experiment No. 1 (HTRE-I),
which produced 20 megawatts of heat energy on a test stand at TAN’s Initial Engine Test Facility. The 
water-moderated reactor used enriched uranium fuel clad in nickel-chromium.

23. Heat Transfer Experiment No. 2 HTRE-2 July 1957 3-28-61
In order to irradiate fuel elements that were too large to fit in the MTR for materials tests, the ANP program (End of ANP
drilled a hexagonal hole in the center of HTRE-1 and renamed it HTRE-2, converting it to a materials test program)
reactor and subjecting test fuels to environments reaching 2,800° F. The ANP materials test program 
advanced the technology of high-heat ceramic reactor fuels.
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24. Heat Transfer Experiment No. 3 HTRE-3 1958 December 
After substantial testing and experimentation, this new experiment arranged the reactor, engine, 1960
shielding, and heat transfer systems in a horizontal configuration anticipating final design in an airframe.

President John F. Kennedy canceled the ANPprogram on March 28, 1961. Work on the project came to an 
abrupt and permanent end on that date. The two HTRE experiments were moved to the site of EBR-I, where 
they are on display at the visitors center.(See Heat Transfer Experiment No. 1)

25. High Temperature Marine Propulsion Reactor 630-A 1962 1964
The 630-Areactor, a low-power critical experiment, was operated at TAN to explore the feasibility of an 
air-cooled, water-moderated system for nuclear-powered merchant ships. Further development was 
discontinued in December 1964 when decisions were made to lower the priority of the entire nuclear 
power merchant ship program.

26. Hot Critical Experiment HOTCE 1958 3-28-61
HOTCE was an elevated-temperature critical experiment designed to obtain information on temperature (End of ANP
coefficients of solid-moderated reactors, to develop a theory consistent with this information, and to develop program)
measurement techniques for high-temperature reactors. A part of the ANPprogram, it operated in the Critical 
Experiment cell of the Low Power Test Facility at TAN. HOTCE was one of three low-power reactors 
supporting the ANP program, along with the Shield Test Pool Facility Reactor (see below) and the Critical 
Experiment Tank (CET). The ANP program ended in 1961.

27. Large Ship Reactor A A1W-A 10-21-58 1-26-94
28. Large Ship Reactor B A1W-B July 1959 1987

The A1W (aircraft carrier, first prototype, Westinghouse) plant consisted of a pair of prototype reactors for 
USS Enterprise, a U.S. Navy nuclear-powered aircraft carrier. Located at the Naval Reactors Facility,
the two pressurized-water reactors (designated A and B) were built within a portion of a steel hull. The plant  
simulated Enterprise’s engine room. All components could withstand seagoing use.

The A1W plant was the first in which two reactors powered one ship propeller shaft through a single-geared 
turbine propulsion unit. As the Navy program evolved, new reactor cores and equipment replaced many of the 
original components. The Navy trained naval personnel at the A1Wplant and continued a test program to 
improve and further develop operating flexibility.

29. Lost of Fluid Test Facility LOFT 1973 7-9-85
The LOFTreactor, located at TAN within a containment building, was a centerpiece in the safety testing 
program for commercial power reactors. The reactor was a scale-model version of a commercial pressurized-
water power plant built chiefly to explore the effects of loss-of-coolant accidents (LOCAs).

Thirty-eight nuclear power tests were conducted on various accident scenarios, including the real accident at 
Three Mile Island, between 1978 and 1985. Among other goals, the program investigated the capability of 
e m e rgency core cooling systems to prevent core damage during a LOCA. Experiments at LOFT simulated small-,
medium-, and large-break LOCAs, sometimes complicated with other events such as “loss of offsite power.”

LOFT was inactivated in 1986, following completion of the LP-FP-2 experiment, the most significant severe-
fuel-damage test ever conducted in a nuclear reactor. This test, which involved the heating and melting of a 
100-rod experimental fuel bundle, provided information on the release and transport of fission products that 
could occur during an actual commercial reactor accident where core damage occurs.

30. Materials Test Reactor MTR 3-31-52 4-23-70
The MTR was the original reactor at the Test Reactor Area and the second reactor operated at the NRTS. 
Fueled with enriched uranium fuel, water-cooled and -moderated, the reactor was a key part of the Atomic 
Energy Commission’s post-war reactor development program. It supplied a high neutron flux in support of a 
reactor development program subjecting potential reactor fuels and structural materials to irradiation. In 
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Materials Test Reactor (continued)
addition, its “beam holes” made it possible to perform cross-section and other physics research.

The high-flux radiation fields available in this reactor made it possible to accelerate the screening of potential 
reactor materials. In its early years, the MTR contributed to the design of pressurized water, organic-moderated, 
liquid-metal-cooled, and other reactors. Successful operation of the MTR itself was a great experiment resulting 
in a family of plate-type reactors. The reactor operated at a power level of 30 megawatts until September 1955 
when thermal output was increased to 40 megawatts. 

The MTR logged more than 125,000 operating hours and more than 19,000 neutron irradiations. During August 
1958, the MTR became the first reactor to operate using plutonium-239 as fuel at power levels up to 30 
megawatts. The demonstration showed that a plutonium-fueled reactor could be controlled satisfactorily.

The materials testing workload of the MTR was taken over by the new and larger Advanced Test Reactor.

31. Mobile Low-Power Reactor No. 1 ML-1 3-30-61 5-29-64
Following the operation of the GCRE, the ML-1 was the next major step toward the development of a mobile 
low-power power plant for the U.S. Army. The entire ML-1 plant was designed to be transported either by 
standard cargo transport planes or standard Army low-bed trailers in separate packages weighing less than 
40 tons each.

The reactor was operated remotely at the ARA-IVarea from a control cab at a distance of approximately 
500 feet. It could be moved after a 36-hour shutdown. The reactor was designed for ease of operation and 
maintenance by enlisted technicians at remote installations, for reliable and continuous operation under 
extreme climatic conditions, and for the rigors of shipment and handling under adverse conditions.

The ML-1 shut down for the last time after operating for a total of 664 hours. Before the ML-1 had reached 
all of its performance goals, the Army phased out its reactor development program around 1965.

32. Natural Circulation Reactor S5G 9-12-65 5-1-95
The S5G (submarine reactor, 5th prototype, General Electric) was the prototype of a pressurized-water 
reactor for USS Narwhal. Located at the Naval Reactors Facility, it was capable of operating in either 
a forced or natural circulation flow mode. In the natural mode, cooling water flowed through the reactor by 
thermal circulation, not by pumps. Use of natural circulation reduced the noise level in the submarine.

To prove that the design concept would work in an operating ship at sea, the prototype was built in a 
submarine hull section capable of simulating the rolling motion of a ship at sea. The S5G continued to operate
as part of the Navy’s nuclear training program until that program was reduced after the end of the Cold War.

33. Neutron Radiography Facility NRAD Continuing
The NRAD, located in the Hot Fuel Examination Facility at Argonne-West, is a nondestructive examination 
tool. Using two collimated neutron beams produced by a 250-kilowatt reactor, NRAD produces neutron 
radiographs showing the internal condition of highly irradiated test specimens without physically cutting 
into the specimen. The reactor also has been used as a neutron source for isotope production, activation 
analysis, and the evaluation of radiation effects on materials.

34. Nuclear Effects Reactor FRAN 8-28-68 June 1970
The Nuclear Effects Reactor (FRAN) was a small-pulsed reactor, capable of supplying bursts of high-
intensity fast neutrons and gamma radiation. FRAN was transferred to the NRTS in mid-1967 from the 
Nevada Test Site, where it had been operated by Lawrence Livermore National Laboratory.

Located in the ARAbuilding formerly occupied by the ML-1 reactor, FRAN was used for a short time to 
test the performance of new detection instruments then being developed for reactor control purposes. The 
reactor was moved back to DOE’s Lawrence Livermore National Laboratory in June 1970.
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35. Organic Moderated Reactor Experiment OMRE 9-17-57 April 1963
OMRE demonstrated the technical and economic feasibility of using a liquid hydrocarbon as both coolant 
and moderator, a reactor concept developed and partially financed by Atomics International. Located a few 
miles east of the Central Facilities Area, the reactor operated with a succession of cores. The waxy coolant 
was considered promising because it liquified at high temperatures but didn’t corrode metal like water did. 
Also, it operated at low pressures, significantly reducing the risk of leaking. A scaled-up reactor, the 
Experimental Organic Cooled Reactor, was built next door in anticipation of further development of the concept.

36. Power Burst Facility PBF 9-22-72 1985
Located southeast of the Test Reactor Area, the PBF was part of the reactor safety testing program. It was 
designed to simulate various kinds of imagined accidents caused by sudden increases in the operating level 
of a reactor. The PBF was the only reactor in the world that could perform rapid power changes (bursts) 
within milliseconds. It performed severe-fuel-rod-burst tests and also simulated loss-of-coolant accidents 
within a special assembly that fit inside the main reactor core.

The initial mission for PBF was to test light water reactor fuel rods under representative accident conditions. 
Data from these tests were used to develop and validate fuel behavior computer codes for the Nuclear 
Regulatory Commission.

After its test program ended in 1985, the PBF reactor was considered for use in defense-related programs or 
for use in a brain cancer treatment program called Boron Neutron Capture Therapy (BNCT). The BNCT
program would have treated patients with glioblastoma multiforme—a form of brain cancer. However,
neither of these missions materialized.

37. Reactivity Measurement Facility RMF 2-11-54 4-10-62
R M F, a detector reactor that measured reactivity changes in materials irradiated in the MTR or ETR, was operated
for more than eight years. The RMF was used to assay new and spent fuel elements and to assist in experiment 
scheduling by evaluating reactivity losses and flux depression caused by in-pile apparatus.

38. Shield Test Pool Facility SUSIE 1961
The SUSIE reactor was used for bulk shielding experiments that were performed in support of the ANP
Shielding Experimentation Program. The reactor, situated in a water-filled pool at TAN, could be operated 
safely, was adaptable to many forms of nuclear research, and was easy to operate at minimum cost. After the 
ANPprogram was discontinued in 1961, SUSIE continued in use by other programs at the NRTS.

39. Special Power Excursion Reactor Test No. I SPERT-I 6-11-55 1964
SPERT-I was the first in a series of four safety-testing reactors designed to study the behavior of reactors 
when their power level changed rapidly. Power runaways were produced deliberately by moving the control 
rods. The variables in the thousands of SPERT studies included fuel plate design, core configuration, coolant 
flow, temperature, pressure, reflectors, moderators, and void and temperature coefficients.

All operations were conducted from a control building located a half mile from the reactors, situated a few 
miles east of the Central Facilities Area. SPERT-I was an open-tank, light-water-moderated and reflected reactor,
originally using 92 percent enriched uranium fuel. The reactor tank, about 4 feet in diameter and 14 feet high, 
was filled with water to a level about 2 feet above the core.

In general, SPERT-I tests demonstrated the damage-resistant capabilities of low-enrichment (4 percent enriched
uranium-235) uranium-oxide fuel pins similar to those used in water-cooled reactors powering large central stations.

40. Special Power Excursion Reactor Test No. II SPERT-II 3-11-60 October 1964 
This facility consisted of a closed pressurized water reactor with coolant flow systems designed for operation 
with either light or heavy water. The pressure vessel was 24 1/2 feet high by 10 feet inside diameter. Tests with 
heavy water (deuterium, an isotope of hydrogen) were desired because heavy water reactors were of growing 
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Special Power Excursion Reactor Test No. II (continued)
importance in Canada, Europe, and the United States. Also, heavy water tests allowed for the verification of 
various types of physics calculations on the effects of neutron lifetime on power excursions.

41. Special Power Excursion Reactor Test No. III SPERT-III 12-19-58 June 1968
SPERT-III was considered the most versatile facility yet developed for studying the inherent safety 
characteristics of nuclear reactors. This reactor (which was planned as the third in the series of SPERTreactors, 
but was built second) provided the widest practical range of control over three variables: temperature, pressure, 
and coolant flow. The reactor sat in a pressurized vessel similar to those used in commercial power production. 
Water could flow through the vessel at rate up to 20,000 gallons per minute, temperatures up to 650° F, 
and pressures up to 2,500 pounds per square inch.

42. Special Power Excursion Reactor Test No. IV SPERT-IV 7-24-62 August 1970
SPERT-IV was an open-tank, twin-pool facility that permitted detailed studies of reactor stability as affected 
by varying conditions including forced coolant flow, variable height of water above the core, hydrostatic 
head, and other hydrodynamic effects. The reactor, water-moderated and -reflected, used highly enriched, 
aluminum alloyed, plate-type fuel elements. 

The SPERT-IV facility was modified by the installation of a Capsule Driver Core (CDC), which permitted 
fuel samples to be inserted into a test hole in the center of the reactor core, where it could be subjected to 
short-period excursions without damaging the “driver” fuel in the rest of the core. The CDC work on fuel-
destructive mechanisms continued until the Power Burst Facility replaced it. 

43. Spherical Cavity Reactor Critical Experiment SCRCE November 1973
SCRCE was the final experiment in reactor physics work for the NASA-sponsored program to determine 1972
the feasibility of a reactor going critical with a gaseous core of uranium. Previous work had been done with 
a cylindrical configuration because of its ease of construction. The spherical configuration was the 
culmination of the project, allowing for a comparison between theory and experimental results. The spherical 
shape was considered a more likely geometry for the ultimate application in a rocket to Mars.

44. Stationary Low-Power Reactor (Earlier name - A rgonne Low Power Reactor) SL-1, ALPR 8-11-58 1-3-61
The SL-1 reactor, originally named Argonne Low Power Reactor (ALPR), was designed for the U.S. Army 
as a prototype of a low-power, boiling-water reactor plant to be used in geographically remote locations. 
The SL-1 was accidentally destroyed and three men killed on January 3, 1961.

45. Submarine Thermal Reactor S1W, STR 3-30-53 10-17-89
With the S1W, also known as the Submarine Thermal Reactor (STR), the United States’nuclear navy was born.
The purpose of a nuclear-powered submarine was to transform submarines into “true submersibles,” vessels
that could remain underwater powered by a fuel which did not require oxygen. 

The S1W (submarine, first prototype, Westinghouse) nuclear power plant was the first prototype built at the Naval 
Reactors Facility. Cooled and moderated by pressurized water, the reactor and its associated propulsion equipment 
were installed inside two hull sections duplicating the size and specifications of USS Nautilus, under construction
at the same time in Connecticut. To facilitate shielding research, the hull sections were placed in a tank of water.

After startup, the S1Waccomplished a simulated voyage nonstop from Newfoundland to Ireland, “submerged” 
and at full power most of the way during the 96 hour test. The simulation proved the principle and 
the feasibility of atomic ship propulsion long before USS Nautilus set out to sea. Later, the S1W tested 
advanced design equipment and operated as part of the Navy’s personnel training program.

46. Systems for Nuclear Auxiliary Power (SNAP) 10A Transient No. 1 S N A P T R A N - 1 Early 1960s
The SNAPTRAN program extended the SPERT reactor safety testing program to aerospace applications. 
Three test series, involving three reactors, investigated the behavior of SNAP10A/2 fuel under large-transient,
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Systems for Nuclear Auxiliary Power (SNAP) 10A Transient No. 1 (continued)
power-excursion conditions. SNAPTRAN-1, located at Test Area North, was subjected to non-destructive 
tests in conditions approaching but not resulting in damage to the zirconium-hydride-uranium fuel.

47. Systems for Nuclear Auxiliary Power (SNAP) 10A Transient No. 3 S N A P T R A N - 3 4-1-64 4-1-64
SNAPTRAN-3 was the first of two destructive tests on a version of the small space reactor (SNAP10A/2) 
designed to supply auxiliary power in space. The test, conducted at TAN’s Initial Engineering Test Facility on 
April 1, 1964, simulated the accidental fall of a reactor into water or wet earth such as could occur during 
assembly, transport, or a launch abort. The test demonstrated that the reactor would destroy itself immediately 
instead of building up a high inventory of radioactive fission products. 

48. Systems for Nuclear Auxiliary Power (SNAP) 10A Transient No. 2 S N A P T R A N - 2 1965 January 11, 
This test version of the small space reactor, SNAP 10A/2, was intentionally destroyed on January 11, 1966. 1966
It provided information on the dynamic response, fuel behavior, and inherent shutdown mechanisms of these 
reactors in an open air environment. In normal operation, the control drums of the SNAP10A/2 were rotated 
to obtain criticality after the reactor had been placed in orbit. In case of a launch abort, however, impact on the 
earth might cause the drums to rotate inward, go critical, conceivably destroy itself, and release fission products 
to the surrounding environment. The test data contributed to an understanding of reactor disassembly upon 
impact and methods for assessing or predicting the radiological consequences.

49. Thermal Reactor Idaho Test Station THRITS 1964
THRITS was a low-power reactor located at TAN. Its nuclear core was arranged in two halves of a vertical, Split-Table 
aluminum, honeycomb-like matrix. The reactor could not be operated until the two halves were brought Reactor
together to form the critical fuel mass. Operators mocked up reactor design concepts for thermal and fast-
neutron reactor systems to obtain basic physics and design data for such concepts.

50. Transient Reactor Test Facility TREAT 2-23-59 April 1994
Part of the safety program for fast breeder reactors, TREAT was a uranium-oxide-fueled, graphite-moderated, 
air-cooled reactor designed to produce short, controlled bursts of nuclear energy. Located at Argonne-West, 
its purpose was to simulate accident conditions leading to fuel damage, including melting or even vaporization 
of test specimens, while leaving the reactor’s “driver” fuel undamaged. Early studies determined the effect of 
extreme energy pulses on prototype fuel pins designed for EBR-II. TREAT tests provided data on fuel-
cladding damage, fuel motion, coolant-channel blockages, molten-fuel/coolant interactions, and potential 
explosive forces during an accident. The data helped refine computer simulations of reactor accidents, and, 
ultimately, design reactors with greater inherent safety.

51. Zero Power Physics Reactor (Earlier name - Zero Power Plutonium Reactor) ZPPR 4-18-69 April 1992
ZPPR, a low-power critical facility located at Argonne-West, provided reactor physics data for any type of Standby
fast neutron spectrum reactor, from tiny space-power reactors to large commercial breeder reactors. The 
(full-size) reactor core configuration to be studied was mocked up in two halves, the fuel loaded into a 
honeycomb lattice in each of the separated halves.  Extrapolation from the zero-power measurements to full-
power conditions was readily achievable. Upon moving the two lattice together, ZPPR was brought to a low 
power, critical state by control rods. Heat removal was by air flow over the fuel elements.

52. Zero Power Reactor No. 3 ZPR-III October 1955 N o v e m b e r
This was a low-power split-table reactor that achieved criticality by bringing two halves of a fuel configuration 1970
t o g e t h e r. Alow-power reactor, ZPR-III was used to determine the accuracy of predicted critical mass geometries 
and critical measurements in connection with various loadings for makeup of fast-reactor core designs. The 
cores of EBR-II, Fermi, Rapsodie, and SEFOR reactors were originally mocked up in this facility.

Experimental critical assembly results in this field were almost completely lacking before this reactor started up.
The reactor was placed on standby in 1970 and later went on display in the EBR-I Visitor Center.
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Run
Number Fuel Process Period

1 Hanford C and J slugs 2-53 to 8-53

2 MTR, LITR, NRX, ORNLshielding 10-53 to 12-53

Cold test EBR-I Core 1 7-54 to 7-54

3 EBR-I Core 1, NPCold Run, MTR, LITR, 

BORAX, BORAX scrap, Hanford C and J slugs 7-54 to 2-55

P ro c e s s i n g  R u n s ,  I d a h o  C h e m i c a l  P r o ce s s i n g  P l a n t

Between 1953 and 1988 the Chem Plant
recovered from spent reactor fuel 31,432 kilograms of uranium containing uranium-
235. At times, the plant also recovered radioactive lanthanum (RaLa), neptunium, and
radioactive krypton and xenon for use by private industry or other nuclear facilities.

Among the more frequent sources of fuel were the MTR, ETR, ATR, and STR
(S1W), ZPR-III, EBR-I, and EBR-II—all NRTS/INEL/INEEL reactors. In addi-
tion, the plant processed SL-1 fuel, SNAPTRAN debris, and fuel from OMRE,
BORAX, and SPERT reactors, and other test materials. The largest single source
of reprocessed fuel was from naval nuclear propulsion reactors: prototype reactors,
submarines, cruisers, and other vessels

Other sources included SRP (Savannah River Plant), Hanford, LITR (Low
Intensity Test Reactor, Oak Ridge), SIR (Submarine Intermediate Reactor), OWR
(Omega West Reactor, Los Alamos), GETR (General Electric Test Reactor), LPTR
(Livermore Pool-type Reactor), BGRR (Brookhaven Graphite Research Reactor),
ASTR (Aerospace Systems Test Reactor), JRR (Japanese Research Reactor), NRX
(Nuclear Engine Reactor Experiment, Jackass Flats, Nevada), SER (Sandia
Engineering Reactor), KUR (Kyoto University Reactor), STIR (Shielding Tests
Irradiation Reactor), ORR (Oak Ridge Research Reactor), JANUS (Biological
Research Reactor, Argonne National Laboratory), BMI Reactor (Battelle Memorial
Institute of Columbus, Ohio) ML-1 (Mobile Low-Power Reactor), SFR
(Segmented Fast Reactor), and many other university and research reactors.



Run
Number Fuel Process Period

4 Hanford J slugs, MTR, BORAX bulk shielding,

BORAX, LITR 3-55 to 7-55

Cold tests Cold test SRPreject slugs 9-55 to 11-55

5 Hanford J and C slugs, Chem Dev Test SRP

reject slugs 12-55 to 3-56

6 MTR, LITR, BORAX, CP-3, CR 3-56 to 5-56

7 Hanford C and J slugs,  CR, MTR, BORAX, 

LITR, ANL plates, LM slugs, STR, RaLa MTR 5-56 to 3-57

CPM cold start with LM slugs 8-57 to 9-57

8 LM slugs, RaLa MTR 10-57 to 12-57

9 STR 12-57 to 1-58

10 Hanford C slugs, RaLa MTR, SRP LM slugs 1-58 to 2-58

11 SRP LM slugs, SRP Tube, MTR, RaLa MTR, 

Chalk River, SRP Tube 5-58 to 11-58

12 SRP slug, SRP Tube, NRX, RaLa MTR 12-58 to 4-59

13 SRP Tube, SRPslug, SRP Tube ends, Chalk River 4-59 to 8-59

14 SIR, OMRE, BMI, RaLa MTR 7-59 to 12-59

15 MTR, RaLa MTR, ETR, LITR, Convair (ASTR), 

Hanford C, J, and KW slugs, SRPLM slugs 12-59 to 2-60

16 SIR, RaLa MTR 2-60 to 3-60

17 STR, RaLa MTR 3-60 to 4-60

18 ETR 1-61 to 2-61

19 MTR, ETR, BORAX IV, RaLa MTR, Hanford C and J 

slugs, LITR, Chalk River, CP-5, LPTR, GTR (Convair), 

OWR, SL-1 scrap 12-61 to 2-62

SL-1 10-62 to 10-62

20 MTR, ETR, RaLa MTR, SPERT, GETR, BRR, SL-1, 

BNL, LITR, CP-5, LPTR, GTR (Convair), OWR, WTR,

BORAX III, SUSIE, Hanford AEC, Hanford Rey, NRU 6-63 to 9-63

P R O V I N G T H E P R I N C I P L E

2 7 0



Run
Number Fuel Process Period

21 BGRR, NRX, McMasters, NRU, NRL, SWE, IRL, 

University of Michigan—FNR, GTR, MTR, OWR, 

LPTR, LITR, UF, ETR, CP-5, STR, SPERT, NASA 6-64 to 12-64

Cold Zr, unirradiated Zr scrap, PWR Core I Seed I,

Zr, EBR-I Core 3 codissolution, EBR-I Core 3, 

SNAPTRAN 2/10A-3 core debris 1-65

22 VBWR, Atomics International UO
2
SO

4
4-65 to 6-65

23 Cold from ATR, MTR, ETR, and SPERT; MTR, ETR,

LITR, LPTR, OWR, SPERT, GTR, ASTR, GETR, 

EBR-II Vycor glass, EBR-I Mark 2, plastic-coated 

Al fuel plates 12-65 to 1-66

24 JRR-2 Core 1, NRX, NRU, BGRR, EBR-II Vycor glass,

JRR-2 Cores 2 and 3 3-67 to 9-67

25 MTR, WSU, ETR, LITR, LPTR, OWR, GTR, CP-5, 

SER, IRL, GETR, NRL, graphite leaching, Zr, EBR-II 

Vycor glass 4-68 to 6-68

26 Zr, MTR, ETR, GETR, Korean, SER, LITR, AFNETR,

JRR-2, KUR, LPTR, OWR, ATR, SPERT, ZPR-III, 

SNAPTRAN 2/10-2 debris 8-69 to 10-69

ETR types 1-70 to 4-70

27 Zr, JRR-2 (6 batches), EBR-II scrap, WADCO 2-71 to 7-71

28 Zr, ETR, custom miscellaneous 6-72 to 9-72

29 EBR-II, EBR-II slurry and denitrator product 1-73 to 5-73

30 Zr, GETR, ATR, MTR, MTR 20%, TRAscrap, JRR, ETR, 

CP-5, OWR, JMTR, Juggernaut, KUR, UM, SER, LPTR, 

EBR-II Vycor glass, G.G.A. Thermionic, ETRC plates, 

University of Wyoming UO
2
SO

4
, Atomics International fission 

disc, HTRE scrap, Walter Reed Army Hospital, Nuclear 

Test Gauge/Split Table Reactor, HTGR secondary burner 

ash leaching, BMLfission disc 2-74 to 5-74

31 EBR-II, APPR cold fuel scrap 2-75 to 5-75

32 Zr, PWR 5-76 to 9-76

33 Godiva reactor fuel, HTRE, ATR, MTR, LPT, ETR, 

GETR 3-77 to 6-77
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Run
Number Fuel Process Period

34 EBR-II, OMRE, SPERT, ORNL-17-1, BMI, 

Kinglet, Sandia (Godiva reactors), PBF metallurgical samples 8-77 to 9-77

35 Zr, custom 7-78 to 3-79

36 Zr, Rocky Flats U
3
O

8
, GETR, OWR, STIR, 

LPTR, UCLA-MTR, ATR, ETR, ATR-XA 9-80 to 3-81

37 EBR-II, Los Alamos metal fuel scrap, Rocky Flats 

U
3
O

8
, Rover cold 8-81 to 11-81

38 ETR, BSR, ATR, OWR, ORR, HFR-PETTEN, 

SAPHIR, GETR, FRG, FRJ/FRM, SFR, UO
2
SO

4
9-82 to 11-82

39 Rover, Sandia, Rocky Flats, cold FLUORINEL, 

FLUORINEL Phase 1 cold run 4-83 to 6-84

40 ITAL, FRG, DR-3, UCLA, MURR, OWR, HFBR, 

LPTR, TR-1, ATR, BSR, ORR, HMI, Triton, FRJ-2, 

HRF, BR-2, ORPHEE, ASTRA, SRF, R-2, JUNTA, 

McMaster, JRR-2, JMTR, JANUS, SR, UCSB 

UO
2
SO

4
, FLUORINELPhase II cold run, 

FLUORINEL pilot plant 8-85 to 1-86

41 FLUORINEL 10-86 to 10-87

42 FLUORINEL, EBR-II Vycor glass, BYU UO
2
SO

4
,

EBR-II fuel scrap, ANL-E fuel scrap 12-87 to 7-88

Sources: 

M.D. Staiger, Calcine Waste Storage at the Idaho Nuclear Technology and Engineering Center,

Report No. INEEL/EXT-98-00455 (Idaho Falls: Lockheed Martin, June 1999), Appendix pp. A-163

to A-168.

Dieter Knecht, et al., “Historical Fuel Reprocessing and HLW Management in Idaho,” Radwaste

Magazine (May 1997).

Leroy Lewis, Science and Engineering Fellow, Bechtel BWXT Idaho, contributed corrections to the

lists published in the above two documents.
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C r i t i c a l i t y  A c c i d e n t s ,  I d a h o  C h e m i c a l  P r o ce s s i n g  P l a n t

A criticality accident is an unintended
amassing of a fissionable material (like uranium) which results in the fissioning of
the material in a chain reaction. In such an event, fission products such as heat,
gamma radiation, neutrons, gases, and other emissions are released by the nuclear
reaction.

The designers of chemical processing, fuel fabrication, and other plants that han-
dle fissionable material employ a variety of strategies to avoid accidental amass-
ing of enough material to initiate a chain reaction. The examples below refer to
uranium, but similar principles would apply to the management of any other fis-
sionable material:

• Geometric control: the dimensions of the containers and conveyors of uranium
make it impossible to reach a critical mass. At the Chem Plant, for example,
certain dissolver vessels and storage vessels were no more than five inches in
diameter. Spacing of vessels was also important, with two feet between vessels
required to prevent a criticality.

• Concentration control: Where chemical processes involve evaporation or pre-
cipitation reactions which could result in the concentration of the uranium, ves-
sels and containers are sized to prevent accidental accumulations of a critical
mass. Appropriate dilution may also be used to keep the solution concentration
below a minimum value to prevent criticalities.

• Mass control: In handling enriched uranium, the quantity that can be handled at
any one time is limited to a specified, known-to-be-safe number of grams of
material.

• Administrative control: Operational procedures may require two or more peo-
ple to approve if a particular procedure could lead to a loss of control. Check-
off points, guide limits, process alarm systems, color-coding of certain valve
handles, key-only procedures, personnel training, and other controls accompany
non-routine and many routine procedures.



1. Criticality Accident of October 16, 1959

A bank of storage cylinders containing a uranium solution was air-sparged (air
was bubbled violently into the solution to mix it). The cylinders were geometrical-
ly safe, but the sparging initiated a siphon that transferred 200 liters of the solu-
tion to a 5,000-gallon tank containing about 600 liters of water. The resulting
criticality lasted about twenty minutes.

No workers were exposed to gamma or neutron radiation, as the criticality
occurred in a cell below ground when no one was in the vicinity. Airborne activity
spread through the plant through vent lines and drain connections, triggering
alarms and an evacuation. Two people who evacuated received significant beta
doses (with no detectable medical consequences) as they passed areas where
radioactive gas was being released into the room from floor drains.

The incident resulted in the placement of new valves, restrictions on air-flow lines
when sparging, installation of water traps, and other measures before the plant
restarted.

2. Criticality Accident of January 25, 1961

About 40 liters of uranyl nitrate solution (200 grams of uranium per liter) was
forced upward from a 5-inch-diameter section of an evaporator into a 24-inch-
diameter vapor disengagement cylinder, well above normal solution level.
Analysts later assumed that air entered associated lines while operators were
attempting to clear a plugged line and improve a pump. When the air bubble
reached the evaporator, solution was expelled from the lower section, and a
momentary criticality occurred in the upper section. Radiation triggered alarms,
but no personnel received more than 100 mrem exposure. Concrete shielding
walls surrounded the location of the criticality; the vent system prevented airborne
activity from entering work areas; and equipment design prevented a persistent
excursion. No equipment was damaged.

Management thereafter restricted the use of air pressure to move liquids and clear
lines. A borated steel grid was installed in the disengagement cylinder. Boron is a
nuclear “poison” that absorbs neutrons, helping prevent criticalities.

3. Criticality Accident of October 17, 1978

During the first solvent extraction cycle in the recovery of uranium from spent
fuel, the uranium was extracted from the dissolution solution and then scrubbed,
stripped, and washed in various process columns to separate the uranium from fis-
sion products. The criticality occurred in the scrub column (a long narrow, vertical
tank). Water had leaked into the tank where the scrub chemical, aluminum nitrate,
had been made up, and reduced the aluminum nitrate concentration. But this was
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not known to operators because an alarm had not been repaired and was inopera-
ble. Also, operators had not sampled the scrub solution to determine whether the
aluminum nitrate was above the required concentration. As a result, the solution
was too dilute to force the uranium into the organic phase and instead extracted
small amounts of it out on the organic phase into the aqueous phase and accumu-
lated it into the large-diameter disengaging head.

Over a period of a month, uranium continued to accumulate until it reached a con-
centration in the aqueous phase high enough to achieve criticality. It accumulated
in a large-diameter part of the column designed to separate the organic phase from
the aqueous phase. The criticality reaction continued for about a half an hour
before the operators responded to the slight pressure build-up and took steps to
terminate the reaction. 

The criticality occurred in a well-shielded location inside a process cell and result-
ed in insignificant radiation exposures to personnel or damage to equipment.

The operation and management failures associated with this criticality led to a sig-
nificant reassessment and evaluation of Chem Plant operations. A Plant Protection
System (which consisted of a variety of changes in procedures, operating limits,
sampling protocols, specifications, warning systems regarding analytical samples,
and others) was installed to preclude this type of accident from happening again.

A P P E N D I X D

2 7 5



P R O V I N G T H E P R I N C I P L E

2 7 6



A P P E N D I X E

2 7 7

R & D  1 0 0  A w a r d s

Cryogenic ZAWCAD  •  1999

Research Team: Dennis Bingham, Russell
Ferguson, Gary Palmer, Douglas Stacey, Richard
Swainston, Carl A. Dunn, Gerald Decker

Description: Cryogenic ZAWCAD is a remark-
able, patented cutting and cleaning tool that will
make many industrial processes safer and more
environmentally friendly by performing haz -
ardous and non-hazardous cleaning and cutting
operations while minimizing secondary waste.
This unique system uses as its cutting/cleaning
medium a harmless atmospheric gas that dissi-
pates after use. As a result, there is no secondary
wastestream and no cross contamination. Yet, it
can cut with the precision of the most advanced
cutting tool and clean or abrade surfaces with
finer control, more aggressiveness, and greater
efficiency than other cleaning technologies—all
without creating a secondary waste to clean-up,
dispose of or treat.

Cryogenic ZAWCAD is a highly controllable
t e c h n o l o g y, adjustable for temperature, speed, and
a g g r e s s i v e n e s s .

Tractrix Valve  •  1999

Research Team: John Wordin, Pio Park

Description: The Tractrix Valve is a revolution-
ary, self-sealing valve that doesn’t leak and
doesn't wear out. Based on a geometric shape
called a “tractrix curve,” this innovative, plug-
type valve wears less than competing plug and
ball valves and seals tighter the more it wears—
essentially “wearing in” each time it is opened
and closed. It requires up to 90% less torque to
actuate and can be made of any construction
material for the most severe or simple applica-
tions. This cost-competitive new valve repre-
sents a leap in technology that could make
common plug and ball valves obsolete for many
applications—particularly those that are environ-
mentally sensitive.

High Void-Fraction Multiphase
Flowmeter  •  1999

Research Team: James Fincke, Darrell Kruse,
Daniel J. Householder, Bulent Turan, Doyle
Gould, Charles Ronnenkamp

D e s c r i p t i o n : The INEELHigh Vo i d - F r a c t i o n
Multiphase Flowmeter solves one of the natural
gas industry’s most difficult measurement prob-
lems: cost-effective measurement of “wet gas”
(mixed-phase flows of ≤5% liquid by volume).
This innovative flowmeter represents a major
economic breakthrough that can impact over
300,000 natural gas wells in the U.S. alone. It
o ffers extraordinary size and cost savings over
existing technology, and is the only device to pro-
vide real-time wet-gas measurement at the well-
head. It brings better fiscal management to
producers, maximizing gas recovery. Its compact
size will simplify facilities design, and its low
cost will reduce capital investment and total gas
production costs. Most importantly, the INEEL
Flowmeter gives producers a reliable, economical
means of managing natural gas reservoirs for the
first time, conserving a precious natural resource.

Maverick Tank Inspection
Robot  •  1999

Research Team: Thor Zollinger, Kerry Klingler,
Charles B. Isom, Kerry Trahan, Scott Bauer,
Don Hartsell

Description: The Maverick is a submersible,
robot-based system that offers safe, practical, and
c o s t - e ffective inspection of in-service, above-
ground storage tanks (AST). This patented tech-
nology provides direct and indirect cost savings
of 75% or greater over traditional manual inspec-
tion methods, reduces the inspection process from
four weeks (or more) to a few days, eliminates
worker exposure to hazardous conditions, and
enables tank owners to continue using their tanks
during inspections, saving them tens of thousands
of dollars in previously “lost” revenue. Maverick

also is the only robotic inspection system certi-
fied for use in hazardous and potentially explo-
sive fuel environments (Class I, Division 1,
Group D) such as gasoline and other fuel oils.

The robot’s payload includes a multi-channel
ultrasonic sensor system to map and correlate
metal thickness data, an onboard video system
to provide a detailed view of the tank bottom,
and position-tracking sensors so technicians
know the exact location of the Maverick, and
any problem spots, at all times. 

Supercritical Fluid Slashing 
System  •  1999

Research Team: Mark Argyle and Alan Propp

Description: Before threads can be woven into
fabric, they must be “sized,” a process that adds
a strengthening and smoothing coating to the
thread. The INEELSupercritical Fluid Slashing
System (SFSS) is a cheaper, faster, smaller, and
more environmentally correct method for coat-
ing threads with size, one that replaces cen-
turies-old technology. The INEELmethod
transports the size (starch or polyvinyl alcohol)
in a very high-pressure “supercritical fluid” that
has properties of both a fluid and a gas.
Individual threads pass through pressure gradi-
ent tubes, where the supercritical sizing mixture
is forced into the threads. The efficient method
reduces the amount of water, starch, and
polyvinyl alcohol that textile manufacturers dis-
pose of. The SFSS specifically addresses an
industry “wish list” to provide uniform coating,
reduce yarn hairiness, reduce the amount of siz-
ing material, eliminate standing baths, and mini-
mize drying. Because it significantly increases
sizing efficiency, the SFSS can double produc-
tion throughput for improved profitability.



Electro-Optic High-Voltage 
Sensor  •  1998

Research Team: Thomas M. Crawford, James R.
Davidson, Gary D. Seifert

D e s c r i p t i o n : The Electro-optic High-voltage
Sensor (EHVS) is a safe, small, non-electrical
optical sensor that uses photons instead of elec-
trons to measure high voltages on power lines.
The most unique aspect of this technology is that
the sensor does not have to be in electrical con-
tact to effect a measurement, but simply within
the conductor’s electronic field, a key advantage
over the large transformers conventionally used
for voltage measurement at power distribution
sites. The EHVS device offers substantial
improvement over potential transformers in cost,
ease of installation, range of response to voltage
fluctuations, and richness of applications.

Rapid Solidification Process 
Tooling  •  1998

Research Team: Kevin McHugh

D e s c r i p t i o n : Rapid Solidification Process (RSP)
Tooling technology is a fast, low-cost alternative
to conventional fabrication of precision tooling
used in the manufacture of nearly all mass pro-
duced products, from cell phones to automobiles.
This new, molten metal spray-forming technology
promises to reduce the cost and lead time for pro-
ducing tooling by a factor of 5 to 10, substantially
shortening the time it takes industry to get prod-
ucts to market. Unlike other alternative tooling
approaches, RSPTooling technology makes it
possible to create tooling from hard tool steels at
the rate of 2,000 lb/hr or more, suitable for the
l a rgest auto industry tooling requirements.

Malt-Based Antimicrobial  •  1998

Research Team: Karen B. Barrett

Description: The Malt-Based Antimicrobial is a
naturally occurring biopesticide derived from
malted cereal grains. Developed as an environ-
mentally sound solution to agricultural crop pro-
tection, this product represents a major
breakthrough in pesticide research. It offers an
extraordinary taxonomic range—unrivaled by
chemical fungicides, is easily and inexpensively
produced, has an excellent shelf life; and can be
used to protect crops in the field, in storage, and
during transport. Most importantly, this new

biopesticide is harmless to people, animals, and
the environment; and is derived from a plentiful
renewable resource: common cereal grain.

Nanocrystalline Composite Coercive
Magnet Powder  •  1997

Research Team: J.D. Branagan, J.A. Hyde, C.H.
Sellers, K.W. Dennis, M.J. Kramer, R. W.
McCallum

Joint entry: Ames Laboratory, Dr. R. William
McCalum

D e s c r i p t i o n : The development and application of
a new alloying approach in rare earth-based per-
manent magnet systems resulted in the develop-
ment of advanced alloys with a nanocrystalline
composite microstructure. Atomization process-
ing of these new alloys resulted in significant
improvements in hard magnetic properties and
processability over previous alloys, allowing the
possibility of near term, high volume, low cost
production of atomization materials.

Advanced Tensiometer  •  1997

Research Team: Joel M. Hubbell, James B.
Sission

Description: The Advanced Tensiometer is an
instrument that measures how tightly water is
held to soil in the unsaturated zone, a region that
extends from the earth’s surface to the aquifer.
The Advanced Tensiometer’s breakthrough
design helps investigators determine the direc-
tion and rate of water movement at depths and
with accuracies not possible before, ushering in
a new era for monitoring waste disposal sites,
safeguarding drinking water supplies, and con-
trolling agricultural irrigation systems.

Gamma Neutron Assay System  •
1995

Research Team: R. Aryaeinejad, J.D. Cole, R.C.
Greenwood

D e s c r i p t i o n : The Gamma Neutron Assay System
( G N AT) is a new, nonintrusive, and unique
patented technique of identifying fissile materials
and their isotopic ratios in bulk quantities and in a
field environment. It resolved, for the first time,
problems of assaying and tracking special nuclear
material (SNM) not previously possible, which
are important in arms control, nonproliferation,
and nuclear weapons dismantlement.

Biocube Aerobic Biofilter—A Biofilter
for Treatment of Toxic Gases and
Vapors  •  1993

Research Team: W.A. Apel, F.S. Colwell, A.S.
Espinosa, E.G. Johnson, B.D. Lee, M.R. Wiebe,
W.D. Kant, P. Melick, B. Singleton

Joint entry: EG&G Roston, W.D. Kant

Description: The Biocube™ Aerobic Biofilter is
a landmark product that ushers in a new era for
degradation of toxic vapors and gases. It is
novel, effective, and economical vs. convention-
al technologies, and is the first modular and
mobile biofilter.

Portable Isotopic-Neutron Source
Chemical Assay System  •  1992

Research Team: A.J. Caffrey, J.D. Cole, L.
Forman, R.J. Gehrke, R.C. Greenwood, K.M.
Krebs, M.H. Putnam

Description: The Portable Isotopic-neutron
source (PINS)-based non-destructive assay sys -
tem distinguishes chemical weapons (e.g., nerve
gas) from high-explosive munitions for treaty
verification.

Pulsed Extraction Secondary Ion
Mass Spectrometer  •  1992

Research Team: D. Applehans, D.A. Dahl, J.E.
Delmore

Description: This is a new type of Secondary
Ion Mass Spectrometer using a patented sec-
ondary ion Pulsed Extraction technique that pre-
vents sample charging and allows the positive
and negative ion spectra to be collected simulta-
neously, making possible analyses that previous-
ly could not be performed.

Sulfur Poisoning Resistant and
Regenerable Hydrogenation
Catalysts  •  1990

Research Team: Randy B. Wright

D e s c r i p t i o n : This entry is a new, unique, and
advanced method for the preparation of highly
active, sulfur poisoning resistant and repeatedly
regenerable hydrogenation catalysts. This method
utilizes the controlled manipulation of chemically
induced surface segregation processes in conjunc-
tion with intermetallic compounds and binary
alloys to design and synthesize a wide range of
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active catalysts. As specially applied to nickel-
based intermetallic compounds, this approach pro-
vides a technique by which highly active
hydrogenation catalysts can be prepared and
regenerated by elevated temperature oxidation/
reduction treatment of the starting material.

FiberOptic Moire Interferometry
System  •  1990

Research Team: V. Deason, M.B. Ward

D e s c r i p t i o n : The FiberOptic Moire
Interferometry System, Model FMI 1700, is a
major advance in an important new technique—
d i ffraction moire interferometry. Diff r a c t i o n
moire is used for the study and measurement of
distortion, stress, and fracture. The FMI was
developed at the INELin response to serious
failings to the existing diffraction moire systems.
The FMI utilizes advanced optical fiber compo-
nents in a compact portable unit to replace an
optical table full of standard optical devices.
These fiber optic components are in all cases
s m a l l e r, lighter, and more stable than the discrete
components normally used. At the same time, the
FMI greatly simplifies the experimental process,
which until now has been complicated and
tedious using conventional equipment. 

D i ffraction Moire Interferometry, for which the
FMI was developed, allows the researcher to
make highly accurate (better than one Micron
resolution) measurements of deformation. T h i s
deformation could be the result of stresses on a
s h i p ’s hull, an airplane’s frame, bridge, piping in
a nuclear plant, or other critical area.
Understanding the relationship between stress,
deformation, and such factors as aging, load, cor-
rosion, and material properties is crucial to
reducing the heavy burden on the economy and
society of structural failures (estimated at tens to
hundreds of billions of dollars annually, plus
extensive loss of life and productivity). 

D i ffraction moire measures deformation in a
specimen by creating full two-dimensional maps
of the corresponding deformation in a diff r a c t i o n
grating bonded or marked on the surface of the
s p e c i m e n .

Finnigan MAK Gas Mass
Spectrometer Model 271/251  •  1990

Research Team: R. Rankin, K.W. Guardapee,
L.L. Dickerson

Joint entry: Finnigan MAT Corporation

D e s c r i p t i o n : The 271/251 gas mass spectrometer
defined the state-of-the-art in instrumentation for
the analysis of noble gases in the environment.
The unique aspect of this instrument is that it
combines two diverse gas analysis functions,
usually requiring separate instruments, into a sin-
gle entity. The instrument performs both gas
composition and gas isotope ratio analyses. In
addition, typical isotopic precision capabilities
with gas mass spectrometers were on the order of
0.03%. This product has been able to exceed
these values by more than an order of magnitude
(0.001%), thereby significantly extending the
state-of-the-art in high precision gas isotopic
analysis. Highly precise measurement of the con-
centrations of the gas isotopes in the atmosphere
is indispensable to environmental studies involv-
ing nuclear facilities. This work has been recog-
nized internationally; instruments based on these
designs are now in use in Europe and A s i a .

Simion PC/PS2 4.0  •  1989

Research Team: D.A. Dahl, J.E. Delmore, A.D.
Applehans

D e s c r i p t i o n : SIMION PC/PS2 4.0 is a personal
computer program for designing and analyzing
c h a rged particle (ions and electrons) lenses, ion
transport systems, and all types of mass spectrom-
eters and surface probes that utilize charged parti-
cles. The program, which became available in
June, 1988, has exclusive capabilities that signifi-
cantly expand the number and types of problems
that can be addressed, problems that heretofore
were impossible to model with existing programs.

Neutral Molecular Beam Surface
Probe  •  1988

Research Team: J.E. Delmore, A.D. Apprelhans,
and D.A. Dahl

D e s c r i p t i o n : This device produces a well focused
beam of high energy neutral sulfur hexafluoride
molecules at energies ranging from 3 to 23 keV
that can be transported many meters under vacu-
um while retaining sharp focusing, to probe the

few molecular layers of a sample’s surface. T h e
primary function of the Neutral Molecular Beam
Surface Probe is the analysis of surfaces of non-
electrical-conducting materials. Asimilar tech-
nique has been used with charged atomic particle
beams for many years to analyze surfaces of elec-
trically conducting materials, although the tech-
nique is applied with great difficulty to insulating
materials. Other techniques, notably fast neutral
atom beams (FAB sources) have been used with
some success, but the nature of their production
precludes sharp focusing. In addition, the FA B
source must be mounted quite close to the speci-
men, and that constrains the secondary ion source
design. The new Neutral Beam is much easier to
use, allows much sharper focus, and increases
sensitivity about 1000 fold over systems using
c h a rged particle beams on insulating specimens. 

Biodegradation System for 
Toxic Organic Waste 
Processing  •  1988

Research Team: J.H. Wolfram, R.D. Rogers

D e s c r i p t i o n : Disposing of hazardous waste is a
high-priority item for every organization that pro-
duces it. Virtually every hospital, research univer-
s i t y, and biotechnology company in the U.S.
produces small quantities of hazardous wastes of
o rganic compounds (e.g., toluene, xylene, and
pseudocumene). The first two of these com-
pounds are on the EPApriority pollutant list. A
mixture of these compounds is know as liquid
scintillation cocktail when the mixture also con-
tains radioactive materials. The Biodegradation
System presented here introduces organisms to
the cocktail that detoxify it at very high levels of
e ff i c i e n c y. The system includes a bioreactor
(where living cells “feed” on the toxic materials
and produce carbon dioxide), accessory hardware,
and a supply of the detoxifying microorg a n i s m s .
Once installed, the system will continually bio-
process an inflow of the cocktail, rendering it safe
for conventional disposal through the sewer sys-
tem if the radioactivity is within prescribed limits,
or as low-level radioactive waste otherwise. T h i s
eliminates the high cost of packing and transport-
ing the mixed waste to the very few authorized
disposal sites. Sanctioned methods for handling
the waste at present are incineration and long-
term storage. Converting the waste at the site
eliminates dependence on these methods and the
cost associated with them.



Improved Iron-Based Alloys from
Noble Gas Doping  •  1988

Research Team: John E. Flinn

D e s c r i p t i o n : The primary function of this product
is to strengthen alloys for high-temperature appli-
cations. Noble gas atoms (e.g., those of helium or
a rgon), when entrapped during the processing of
iron-base powders, stabilize the microstructure
and strengthen the alloy produced. The alloying
addition forms numerous small and very stable
clusters with vacancies (missing atom sites) dur-
ing rapid cooling. The formation of the clusters is
due to the high binding energy between the noble
gas atoms and the vacancies that are created by
high temperature exposure (i.e., heat treating).
Because they retard microstructure coarsening, the
clusters allow fine microstructures to be retained
during exposure to high temperatures. Cluster
presence provides a form of solid solution and
dispersion strengthening. The strengthening is fur-
ther enhanced during aging heat treatments
because the clusters provide nucleation, or pre-
ferred, sites for the formation of precipitates such
as carbides. The fine dispersion of a large number
of precipitates significantly improves the strength
of the alloy. This process is applicable to all iron-
base alloys, particularly to stainless steels.

Oxynitride Braze Method for Joining
Silicon Nitride Ceramics  •  1988

Research Team: R.M. Neilson, D.N. Coon, S.T.
Scheutz, R.L. Tallman

D e s c r i p t i o n : Structural ceramics are potential
substitutes for strategic and/or critical materials.
H o w e v e r, many potential structural ceramic
applications require components that are too intri-
cate or too large to be fabricated with existing
techniques. The invention is a method for joining
silicon nitride ceramics to produce large parts
and/or parts that have complex geometries in
which the high-temperature mechanical properties
of the joined part are comparable to that of the
original ceramic components. For certain applica-
tions (e.g., aerospace, engines, chemical process-
ing) ceramic parts, and complex shapes are
preferred to metals. Reasons include: increased
service operating temperatures, greater strength
and increased corrosion resistance at the higher
temperatures, greater thermodynamic eff i c i e n c y
in energy conversion devices, lower density and,

therefore, lower inertia, lower cost of raw materi-
als, and conservation of possibly strategic and/or
critical materials in some applications. Structural
ceramics are, however, difficult to form in either
l a rger size parts or in complex geometries
because the forming process usually requires
some combination of high temperature and high
pressure. Some method of joining the ceramics
while maintaining the structural integrity and
thermodynamic qualities of the ceramic is needed
to produce the larger and/or more complex shapes
required in many applications. The oxynitride
braze method for joining silicon nitride ceramics
presented here has been demonstrated to be an
e ffective joining technique using either a hot iso-
static press or a graphite resistance furnace with
small nitrogen overpressure. In this process,
oxynitride glass brazes are used to join silicon
nitride ceramics. The glass uses are comparable
in composition to the grain boundary phase pre-
sent in the ceramic pieces that results from the
densification process used to consolidate the sili-
con nitride powders. 

Die-Target for Dynamic
Consolidation of Powders  •  1987

Research Team: John E. Flinn, Gary E. Korth

D e s c r i p t i o n : Die Ta rget for Dynamic
Consolidation of Powders is a new and improved
method of consolidating metal monoliths from
rapidly solidified powders (RSP). The Die-Ta rg e t
controls dynamic stress waves produced by deto-
nation of explosive charges to consolidate RSP
alloys.  With each detonation, the Die-Ta rget pro-
duced four fully consolidated, fully dense, crack-
free monoliths for test specimens.  This process
does not produce high generalized temperatures
in the powders, which could seriously alter the
microstructure and desirable properties for the
R S P. Monoliths produced by the dynamic consol-
idation of RSPalloys (e.g., stainless steel) have
improved mechanical properties, improved corro-
sion resistance, chemical homogeneity, extended
solubility limits, very fine microstructures, and
desirable metastable phases. At present, the pri-
mary use of the Die-Ta rget is as a research tool.
H o w e v e r, the theory and principles underlying
the design hold promise for industrial and com-
mercial applications of the DIE-Ta rget where
advanced materials that are harder and stronger
are needed.

Vision System for High Luminosity
Processes  •  1986

Research Team: Jon Bolstad, M.B. Ward, C.L.
Shull

D e s c r i p t i o n : This system produces high-quality
video imagery of industrial or experimental
processes which are normally obscured by high
luminosity of an electric arc, a plasma, or a com-
bustion flame. It has particular application in
electric arc welding where detailed vision of the
welding pool, electrode, and liquid/solid interface
is required. The welding site is illuminated by
pulsed laser light transported to the welding torch
by one or more optical fibers. The sensor assem-
bly incorporates objective optics, a laser line fil-
t e r, a microchannel plate image intensifier tube,
and a CCD video camera. The intensifier tube is
shuttered electronically in synchronism with the
flash from the laser source, which occurs only
once per video frame (or some multiple thereof).
The shuttering interval (about 100 nanoseconds)
is very small in comparison with the 33 millisec-
ond integration time of a standard video camera.
The welding arc light is almost totally eliminated
from the video picture. Visibility through the arc
is regained, and extreme variation in brightness
across the picture is removed. The video imagery
is much superior to standard video for interpreta-
tion by eye and by electronic image processing
e q u i p m e n t .
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IHS Idaho Historical Society

BSU Boise State University Library
Special Collections

HREX Human Radiation Experiments,
Internet site:
http://tis.eh.doe.gov/ohre/
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5. Context Report, 30.
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author, March 19, 1999; Scientech Report, p.
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repair).

14. Kay Lambson, Gloria Lambson, February 9,
1999.
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630-A High Temperature Marine Propulsion Reactor
710 Fast Spectrum Refractory Metals Reactor

A1W Aircraft carrier, first prototype, Westinghouse
(Also known as the Large Ship Reactor A and B)

A/E architect/engineering
ACRS Advisory Committee on Reactor Safeguards

AEC Atomic Energy Commission
AFSR Argonne Fast Source Reactor

AI Atomics International
ANC Aerojet Nuclear Corporation
ANP Aircraft Nuclear Propulsion
ARA Army Reactor Area, (Later Auxiliary Reactor Area)

AREA Army Reactor Experimental Area
ARMF Advanced Reactivity Measurement Facility 

ATR Advanced Test Reactor
ATRC Advanced Test Reactor Critical Facility
ATWS Anticipated Transients Without Scrams

BORAX Boiling Water Reactor Experiment
BPA Bonneville Power Administration

CE Combustion Engineering
CERCLA Comprehensive Environmental Response, 

Compensation, and Liability Act
CERT Controlled Environmental Radioiodine Tests

CET Critical Experiment Tank
CFA Central Facilities Area

CFRMF Coupled Fast Reactivity Measurement Facility
CP-1 Chicago Pile Number One
CPP Chemical Processing Plant

CRADA Cooperative Research and Development Agreement
CRCE Cavity Reactor Critical Experiment
DEW Distant Early Warning System
DoD Department of Defense
DOE Department of Energy

DOE-ID Department of Energy-Idaho Operations Office

EBR Experimental Breeder Reactor
EBOR Experimental Beryllium Oxide Reactor
EBWR Experimental Boiling Water Reactor
ECCS Emergency Core Cooling System

ECF Expended Core Facility
EINIC East Idaho Nuclear Industry Council

EIS Environmental Impact Statement
EOCR Experimental Organic Cooled Reactor

EPA Environmental Protection Agency
ERDA Energy Research and Development Administration
EROB Engineering Research Office Building

ETR Engineering Test Reactor
ETRC Engineering Test Reactor Critical Facility

FARET Fast Reactor Test Facility
FCF Fuel Cycle Facility
FET Flight Engine Test

FFTF Fast-Flux Test Facility
FLECHT Full-length Emergency Core Heating Tests

FPC Federal Power Commission
FRAN Nuclear Effects Reactor
FRAP Fuel Rod Analysis Program

FWPCA Federal Water Pollution Control Administration
GCRE Gas Cooled Reactor Experiment

GE General Electric
HOTCE Hot Critical Experiment

HP health physicist
HTRE Heat Transfer Reactor Experiment

ICPP Idaho Chemical Processing Plant
IDO Idaho Operations Office

IDWR Idaho Department of Water Resources
IET Initial Engine Test
IFR Integral Fast Reactor
INC Idaho Nuclear Corporation

INEC Idaho Nuclear Energy Commission
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INEL Idaho National Engineering Laboratory
INEEL Idaho National Engineering and Environmental

Laboratory
INFCE International Nuclear Fuel Cycle Evaluation
INTEC Idaho Nuclear Technology and Engineering 

Center
IRC INEEL Research Center
ISC INEEL Supercomputing Center
ISU Idaho State University

JCAE Joint Committee on Atomic Energy
KAPL Knolls Atomic Power Laboratory

LMFBR Liquid Metal Fast Breeder Reactor
LOCA Loss-of-Coolant Accident
LOFT Loss of Fluid Test

MIT Massachusetts Institute of Technology
ML-1 Mobile Low-Power Reactor
MTR Materials Testing Reactor
NaK eutectic alloy of sodium (Na) potassium (K)
NAS National Academy of Science

NASA National Aeronautic and Space Administration
NEPA National Environmental Policy Act
NERI National Energy Research Initiative
NERP National Environmental Research Park

NOAA National Oceanic and Atmospheric Administration
NPG Naval Proving Ground
NPR New Production Reactor

NRAD Neutron Radiography Facility
NRC Nuclear Regulatory Commission
NRF Naval Reactors Facility

NRTS National Reactor Testing Station
NSF National Science Foundation

NWCF New Waste Calcining Facility
OAC operating area confinement

OMRE Organic Moderated Reactor Experiment
OU operable unit

PBF Power Burst Facility
RAF Remote Analytical Facility
RaLa radioactive lanthanum
RIA reactivity-initiated accidents

REM roentgen equivalent man
RMF Reactivity Measurement Facility

RWMC Radioactive Waste Management Complex

S5G submarine reactor, 5th prototype, General Electric
(Also known as the Natural Circulation Reactor)

SCRCE Spherical Cavity Reactor Critical Experiment
SDI Strategic Defense Initiative
SIS Special Isotope Separations

SL-1 Stationary Low-Power Reactor
SM-1 Stationary Medium-Power Reactor
SMC Specific Manufacturing Capability

SNAP Systems for Nuclear Auxiliary Power
SPERT Special Power Excursion Reactor Test 

STEP Safety Test Engineering Program
STR Submarine Thermal Reactor

(Also known as S1W or, Submarine reactor, 1st 
prototype, Westinghouse)

STR Split Table Reactor
SUSIE Shield Test Pool Facility

TAN Test Area North
THRITS Thermal Idaho Reactor Test Station

TMI Three Mile Island
TRA Test Reactor Area

TSA/B Technical Support Building
TREAT Transient Reactor Test

TRU transuranic
U of I University of Idaho
UAW United Auto Workers

UP&L Utah Power and Light
USGS United States Geological Survey
USSR Union of Soviet Socialist Republics
WAG Waste Area Group

WBRR Western Beam Research Reactor
WCB Willow Creek Building
WCF Waste Calcining Facility

WERF Waste Experimental Reduction Facility
WIPP Waste Isolation Pilot Plant
WOW Woman Ordnance Worker

ZPR Zero Power Reactor
ZPPR Zero Power Physics Reactor

(Previously known as the Zero Power Plutonium 
Reactor)
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Activation product

Upon bombardment with neutrons, some
materials absorb neutrons into their
nuclei, forming new and usually radioac-
tive isotopes.

Alpha particle

A positively charged nuclear particle
identical with the nucleus of a helium
atom. It consists of two protons and two
neutrons. Alpha particles can be stopped
by a sheet of paper.

Anti-Cs

Slang speech meaning “anti-contamina-
tion,” referring to special clothing worn
by people requiring protection from radi-
ation.

Atom

The smallest particle of an element that
can exist either alone or in combination
with other elements. Atoms are made up
of electrons, neutrons, and protons.

Atomic energy

Energy that can be liberated by changes
in the nucleus of an atom, such as by fis-
sion or fusion. Contemporary scientists
prefer to use the term “nuclear energy.”

Atomic number

A characteristic of an element, the num-
ber of protons in the nucleus.

Aquifer

A water-bearing stratum of permeable
rock, sand, or gravel.

Background radiation

The radiation in an ambient environment.
It includes cosmic rays from outer space,
radon gas, and other forms of radiation
from natural sources (such as granite) and
human-made sources (dental X-rays, fall-
out from nuclear explosions).

Beta particle

An electron or positron ejected from the
nucleus of an atom during radioactive
decay. The mass of an electron is equal to
1/1837 that of a proton. It can be stopped
by an inch of wood or a thin sheet of alu-
minum.

Bin set

A cluster of storage containers at the
Idaho Nuclear Technology Engineering
Center built to store solid calcine waste.
The waste is highly radioactive, and the
bin sets are heavily shielded.

Blowdown

A term used to describe sudden depres-
surization upon the breaking of a pipe
carrying pressurized water.

Boiling water reactor

A nuclear reactor concept in which the
coolant, water, is permitted to boil as it
absorbs the heat of the nuclear reaction.
The resultant steam drives a turbine and
generates electricity.

Breeder reactor

A nuclear reactor concept in which the
operation produces a net increase in fis-
sionable material. That is, more fission-
able material is produced than is
consumed.

Calcine

As a noun, the dry solid (grainy or granu-
lar) product of a chemical process remov-
ing liquids from a solution. As a verb, the
heating of a material at a high tempera-
ture to drive off volatile materials.

Cerenkov radiation

A blue-white light produced when
gamma rays hit electrons in water. The
energy of the gamma rays is sufficiently
great that the electrons move through the
water faster than light moves through
water.

Cesium-137

A radioactive isotope of the element
cesium, which emits gamma radiation. It
is an important fission product.
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Chain reaction

A self-sustaining sequence of events
occurring when a neutron splits a fission-
able atom (of uranium, for example) and
releases sufficient neutrons to cause other
atoms to split in the same way.

China Syndrome

A figure of speech referring to a theoreti-
cal melting of nuclear reactor fuel which
would occur upon a loss of coolant to the
fuel. The fuel would melt, penetrate the
reactor vessel, drop to the concrete floor
of the building, and reach the soil below.
The phrase comes from the expression
“dig a hole all the way to China,” a fanta-
sy of (American) children who believe
China to be on the opposite side of the
globe from their own playground.

Chicago Pile-1

The name of the first nuclear reactor to
go critical, so called because graphite
blocks were piled upon each other to con-
struct the reactor.

Cladding

The outer layer of metal over the fission-
able material in a nuclear fuel element,
typically aluminum or zirconium.
Cladding promotes the transfer of heat
from the fuel to the coolant and contains
fission products and activation products
within the fuel element.

Cold run

A test of a chemical process and equip-
ment using non-radioactive materials.

Cold shutdown

A reactor condition in which the coolant
temperature has been reduced to 200° F
or below, the pressure has been reduced
to atmospheric pressure, and the chain
reaction has stopped.

Cold War

A conflict over ideological differences
between the United States and the Soviet
Union and their respective allies lasting
from the late 1940s until early in the
1990s. It was carried on by means other
than sustained or direct military action.

Containment building

A safety feature of most commercial
nuclear reactor power plants. The airtight
building, typically engineered to contain
gases and pressures that might be
released in an accident, houses the reac-
tor, pressurizer, coolant pumps, and other
equipment.

Control rod

A device within a nuclear reactor made of
materials which absorb neutrons. Control
rods help dampen or permit the reactor’s
chain reaction.

Contamination, radioactive

Unintentional or undesirable contact of a
person, object, or material with radioac-
tive substances.

Control room

The operating center of a nuclear reactor
from which the reactor is operated and
monitored.

Coolant

In a nuclear reactor, a gas or fluid (such
as water or liquid metal) sent past the
fuel elements to collect and carry away
the heat generated by the nuclear reac-
tion.

Core

That part of the nuclear reactor consisting
of the fuel and control elements, the
coolant, and the vessel containing these.

Criticality

The point at which a nuclear reactor is just
capable of sustaining a chain reaction.

Critical mass

The minimum amount of nuclear fuel
necessary to sustain a chain reaction.

Curie

A measure of radioactivity, a curie is that
quantity of material that decays at a rate
of 3.7x1010 disintegrations per second.

D&D

An abbreviation for “decontamination
and decommissioning,” particularly of a
building or structure that once housed
active nuclear activities and may have
been contaminated in the process.
Historic uses of the term may also have
referred to “dismantling” or “demolish-
ing.”

Decontaminate

A process removing radioactive materials
from a person, place, or object.

Decay

The spontaneous ejection of particles by
radioactive materials. Synonym for
radioactive disintegration.

Depleted uranium

Uranium that, through the process of
enrichment, has been stripped of most of
the uranium-235 it once contained. It has
more uranium-238 than natural uranium,
but is referred to as “depleted.”

Dose

A specific amount of ionizing radiation or a
toxic substance absorbed by a living being. 

P R O V I N G T H E P R I N C I P L E

3 0 8



Dosimeter

A device such as a film badge which can
be worn by a person (or placed some-
where in the environment) and is used to
measure the radiation dose received over
a period of time.

Electron

An elementary particle consisting of a
charge of negative energy. Electrons are
said to circle the nucleus of an atom.

Emergency Core Cooling System

An emergency backup system designed
to inject cooling water into the core of a
reactor in the event that the normal cool-
ing system fails. This safety requirement
is intended to prevent the overheating of
the fuel and subsequent melting.

Enriched uranium

Uranium which has been modified from
its natural state to contain a higher con-
centration of the isotope uranium-235
than natural uranium.

Excursion

A term used to describe an unexpected or
accidental increase in the power level of
a nuclear reaction.

Fallout

Radioactive particles and gases resulting
from a nuclear explosion which gradually
descend to earth.

Film badge

A piece of masked photographic film
worn by nuclear workers. The film is
darkened by radiation and can be ana-
lyzed to indicate how much exposure the
film and the badge wearer received over
a period of time.

Fission

The splitting of an atomic nucleus result-
ing in the creation of lighter elements,
heat, free neutrons, and other particles.

Fission product

Any of several lighter elements or parti-
cles created by the nuclear fission of a
heavy element such as uranium.

Flux

The flow or stream of neutrons emanat-
ing from nuclear fission.

Fossil fuels

Coal, oil, and natural gas are referred to
as “fossil” fuels because they are the
remains of plants and animals that lived
on earth millions of years ago.

Fuel cycle

The life cycle of a fuel including the
complete sequence of steps beginning
with mining and refining an ore and end-
ing with the disposition of the waste
products after the fuel has been benefi-
cially used.

Fuel reprocessing

A chemical process, usually involving
several steps, that recovers uranium-235
and other fissionable products from spent
fuel.

Fuel assembly

An arrangement of nuclear fuel and its
cladding material into a particular form
and shape for use in a nuclear reactor.
Fuel may be assembled in plates, rods of
various diameters, or other shapes.

Fusion

The union of atomic nuclei to form heav-
ier nuclei resulting in the release of enor-
mous quantities of energy. The process
usually requires conditions of extreme
heat and pressure.

Gamma radiation

High-energy, high penetrating electro-
magnetic radiation emitted in the radioac-
tive decay of many radionuclides. They
are similar to X-rays.

Geiger counter

An instrument used to detect and measure
beta and gamma radiation.

Half-life

The time it takes for one-half of any
given number of unstable atoms to decay
(disintegrate). Half-life is unaffected by
temperature, pressure, or chemical condi-
tions surrounding the substance.

Hot cell

A specialized shielded laboratory in
which radioactive materials may be han-
dled with the aid of remotely operated
manipulators. The walls and windows of
the laboratory are made of materials
designed to protect workers from gamma
and other radiation.

Hot run

An operational (or test) run of a chemical
process and equipment using radioactive
materials.

Hot settlement Pond

An outdoor basin, usually lined at the
bottom with clay, in which liquids con-
taining radioactive particles are sent to
evaporate. Solids settle to the bottom,
where they are adsorbed onto the clay.
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Interim storage

A concept in the management of nuclear
waste in which the waste is moved to an
intermediary location between its point of
origin and its “final” or ultimate storage
location.

Iodine-131

Also called radioiodine or radioactive
iodine, an isotope of the element iodine,
which has a half-life of about eight days.
This (and other iodine isotopes) are
released when the cladding surrounding
spent fuel is dissolved or breached.

Ion exchange

A chemical process in which a substance
dissolved in water is exchanged with
another.

Ionization chamber

A device used to measure radioactivity.

Irradiate

To expose a substance to ionizing radia-
tion in a nuclear reactor. The substance so
exposed may be referred to as the target.

Isotope

Any of two or more species of atoms of a
chemical element distinguished by differ-
ent quantities of neutrons in their nuclei.
For example, hydrogen has three iso-
topes: protium (one proton), deuterium
(two protons), and tritium (three protons).

Linear accelerator

Adevice in which charged particles are
speeded up in a straight line by successive
impulses from a series of electric fields.

Manhattan Engineer
District/Manhattan Project

Created by President Roosevelt in 1939, the
Manhattan Engineer District of the U.S.
Army Corps of Engineers was commis-
sioned to build an atomic bomb. The eff o r t
was referred to as the Manhattan Project.

Maximum permissible dose

A regulatory limit on the radiation expo-
sure that a nuclear worker or a member
of the general public may legally receive
due to radioactive releases from a nuclear
power plant or other nuclear activity.

Megawatt

A measure of electrical power equal to
one million watts.

Meltdown

The accidental melting of nuclear reactor
fuel caused by a failure of the coolant to
carry away heat. 

Millirem

A unit of radiation equal to one thou-
sandth of a “rem.” See rem.

Microcurie

A measure of radioactivity equal to one
millionth of a curie.

Mixed waste

Waste that contains both chemically haz-
ardous and radioactive waste. 

Moderator

A material used in a nuclear reactor to
reduce the natural speed of neutrons
ejected from fissioning atoms. Typical
moderators are water or graphite.

Natural uranium

Uranium that has not been through an
enrichment process to separate its urani-
um-235 isotopes. It is made of uranium-
238 (99.3 percent) and uranium-235 (0.7
percent).

Neutron

An uncharged particle, a part of an atom-
ic nucleus, having a mass nearly equal to
that of a proton. One or more neutrons
are present in every known element
except hydrogen.

Noble gases

Elemental gases which do not generally
combine chemically with other materials.
They are helium, neon, argon, krypton,
xenon, and radon.

Nuclear power plant

An electrical generating facility using
nuclear fuel.

Nuclear energy

Energy released in a nuclear fission or
fusion reaction.

Nuclear reactor

A complex device designed to contain a
controlled nuclear fission chain reaction.
A reactor may function for testing and
experimentation (Materials Test Reactor),
for the generation of electricity (any com-
mercial nuclear power plant), for the pro-
duction of weapons-related materials
such as tritium or plutonium (N Reactor
at Hanford), as a breeder of nuclear fuel
(Experimental Breeder Reactor), for
propulsion (Submarine Thermal Reactor),
or as a combination of these functions.
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Nuclear waste

A general term including high-level,
transuranic, low-level, mixed low-level,
and byproduct material. Each of these
terms is further defined for regulatory
purposes. 

Nucleus

Center of an atom consisting of a cluster
of neutrons and protons. It contains near-
ly all of the mass of the atom.

Plutonium

A metallic element most typically created
by irradiating uranium in nuclear reactors
(although small amounts have been found
in nature). The fissionable isotope pluto-
nium-239 can be used as reactor fuel.

Pressurized water reactor

A reactor concept in which water is used
to cool the reactor core. It is pressurized
to prevent it from boiling. Heat is trans-
ferred from a “primary” coolant pipe to a
“secondary” pipe.

Primary loop

A closed system of piping through which
coolant flows past the nuclear fuel in a
reactor.

Prompt critical

Astate of criticality derived from the fact
that a small percentage of neutrons in a
chain reaction are not emitted as soon as
the atom splits, but are “delayed” for as
long as a few minutes. “Prompt” neutrons
are emitted immediately upon fission. If a
reactor goes “prompt critical,” it indicates
that reactivity has increased to the point
that prompt neutrons alone are suff i c i e n t
to maintain the chain reaction. Rapid mul-
tiplication of neutrons can occur after this
point. In the SL-1 reactor accident, the

rapid withdrawal of the control rod is pre-
sumed to have brought about a state of
prompt criticality, in which the chain reac-
tion did not require the emission of the
“delayed” neutrons to begin or continue.

Proton

An elementary atomic particle that is
identical with the nucleus of a hydrogen
atom. Along with neutrons, it is a con-
stituent of all other atomic nuclei.

PUREX

An acronym for plutonium-uranium
extraction, the name of a chemical
process used to reprocess spent nuclear
fuel and irradiated targets. 

R&D 100 Award

Research and development awards pre-
sented by R&D Magazine. Only one hun-
dred R&D innovations are recognized  in
the country each year.

Radiation

E n e rgy transferred through space or some
other media in the form of particles or
waves. If the particles or waves are capable
of breaking up atoms or molecules, then the
radiation is said to be ionizing radiation.

R

An abbreviation meaning “roentgen.”
One roentgen (R) measures the power of
gamma or X-rays to produce ionization
(ie, strip an electron from an otherwise
stable atom) in one gram of air.

Radioactive waste

By-products of nuclear processes which
are radioactive and have no useful recy-
clable purpose.

Radioactivity

The spontaneous emission of particles or
waves from the nucleus of an atom. The
emissions may include alpha and beta
particles, and gamma rays.

Radionuclide

A radioactive species of an atom. For
example, strontium-90 is a radionuclide
(also called a radioisotope) of strontium.

RaLa

An abbreviation for Radioactive
Lanthanum, one of the fission products of
a nuclear reaction. It was useful to scien-
tists developing a plutonium bomb.

Reactor vessel

A cylindrical steel container enclosing the
fuel elements, control elements, coolant
piping, and other structures that support
the core of a nuclear reactor.

Reflector

Part of the structure of some nuclear
reactors designed to reflect neutrons back
toward the core of the reactor.

Rem (or REM)

An abbreviation meaning “roentgen
equivalent man,” a measure of the
amount of exposure (dose) of radiation
that takes into account the biological
effectiveness of the exposure on the par-
ticular organ exposed.

Retention basin

An outdoor basin (of any of several
designs) in which liquid solutions are
deposited and held pending evaporation
or the precipitation of solids.
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Roentgen

An international unit of measurement of
gamma or X- radiation. See “R” above.

Secondary loop

In a reactor coolant system, heat carried
away from the reactor core in a “prima-
ry” system is transferred to a second
loop. Water in the second loop does not
become radioactive and its steam is used
to spin turbines for electrical generation.

Semiscale

The informal name of a scale model of a
nuclear reactor operated as part of the
Nuclear Reactor Safety Test Engineering
Program at the NRTS/INEL. Instead of
using nuclear fuel, the “core” simulated
the heat of a nuclear reaction by electrical
means. The device was used to study the
behavior of water and steam in accidents
involving the loss of coolant caused by a
broken pipe.

Scram

A sudden shutting down of a nuclear
reactor, usually by dropping safety rods,
when a predetermined neutron flux or
other dangerous condition occurs.

Shielding

Material such as lead, concrete, water,
paraffin, and other materials used to pre-
vent the escape of radiation into the
ambient or working environment of peo-
ple and equipment.

Spent nuclear fuel

Nuclear fuel containing fission and acti-
vation products that can no longer eco-
nomically sustain a chain reaction and is
withdrawn from a reactor.

Spent fuel storage basin

A pool or pit made of reinforced concrete
containing water and used to store spent
nuclear fuel. The water acts as a shield
preventing radiation from harming work-
ers near the pool.

Transuranic waste (TRU)

Waste materials contaminated with human-
made elements heavier than uranium, such
as plutonium. Also called TRU (transuran-
ic waste). This term also implies a regula-
tory definition in which the waste contains
substances with a half-life over twenty
years in concentrations of more than one
ten-millionth of a curie per gram of waste.

Triga

The brand name of a small, low-power
reactor manufactured by General Atomics
for use in universities and laboratories.
The reactor was in a small pool of water
used as both coolant and moderator.
Similar reactors are often called “triga-
type” reactors.

Tritium

An isotope of hydrogen containing three
protons. Tritium gas is produced in nuclear
reactors and used to boost the explosive
power of most modern nuclear weapons. It
is also a constituent of irradiated water
associated with reactor operations.

Uranium-235

A fissionable isotope of the metallic ele-
ment, uranium. In nature, only 0.7 per-
cent of all uranium mined from the
ground consists of this isotope.

Uranium-238

The most common isotope of uranium. It
does not generally fission, but can be irra-
diated in a reactor and transformed to an
isotope of plutonium which does fission.

Uranium oxide

A metallic compound of uranium and
oxygen, a useful form of uranium for use
as nuclear fuel because it has a higher
melting point than metallic uranium and
can survive the high temperatures inside
a reactor more readily. However, its heat
transfer properties are not as efficient as
those of metallic uranium.

Water-moderated reactor

A reactor concept which is designed so
that water slows down the speed of neu-
trons ejected from fissioning atoms.
Includes boiling water and pressurized
water reactor concepts.

Warm run

The operation of a chemical process
using materials that are slightly radioac-
tive. A “warm” run is contrasted with
“cold” or “hot” runs.

Waste storage tank

A holding tank for liquid or gaseous
wastes which may or may not be radioac-
tive.

Zirconium

A metallic element highly resistant to cor-
rosion and used to make cladding for
nuclear fuel elements. It is sometimes
alloyed in small amounts in the fuel itself.

Zero power

Also called “low power,” a mode of oper-
ating a reactor so that it maintains a chain
reaction at extremely low power levels. It
produces very little heat. Zero power reac-
tors are used as sensitive laboratory tools
to pre-test experimental loadings of test
reactors and for other analytical purposes. 
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The following references
include significant works on the history of the
Atomic Energy Commission, the Department
of Energ y, and the Nuclear Regulatory
Commission. Also listed are selected techni-
cal reports on specific projects or programs
conducted at the NRTS/INEL/ INEEL a n d
other sources of project information. For
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Bureau of Public Roads, 42

Bureau of Reclamation, 63
Bureau of Sport Fisheries and Wildlife, 198
Bureau of the Budget, 11 8
Burial Ground, 155, 198-203, 211, 217
B u r l e y, Idaho, 40, 209
bus ride stories, 173
Bush, George, 244
Butte County, 30, 42
Byrom, John, 66-67, 84, 105
Byrne, Clarence W., 132
C-54 aircraft, 120
calcine, 169-172, 207, 250, 252
California, 163, 196-197, 200
Canada, 113, 138
Carey Act of 1894, 7
Carter Administration, 248
C a r t e r, Jimmy, 218-219, 224, 231-231
C a r v e r, Dr. Terrell O., 62-63
casks, 229
C Cell, 100
Cenarussa, Pete, 190
Centerline Road, 11
Central Facilities Area (CFA, Central): EBR-I ceremony,

192; helicopter base, 2, 4; in re location of other
facilities, 48, 51, 76, 120, 140; landfill (non-
radioactive), 84-85; lit by BORAX-III, 131; origin,
41, 42; reuse of NPG facilities, 101, 162; services
mentioned, 57, 101, 109, 134, 142, 144, 170, 173; SL-
1, 146

Central Power and Light Company, 177
C e r e n k o v, P.A., 73
Cerenkov radiation, 69, 73, 108
Certificates for Heroism, 156
Cesium, 190
C FA-609, 41
chain reaction: in bombs, 96; first experiment, 22-23; and

loss-of-coolant accident, 178; in named reactors, 128-
130 (BORAX), 47 (EBR-I), 165 (EBR-II), 50 (MTR);
process of, 21, 64, 68; and SL-1, 142, 150

Chemical Engineering Lab, 170
Chernobyl, 255
Chicago, Illinois: locale of Met Lab, A rgonne National

L a b o r a t o r y, 44, 52, 56, 64, 128, 135, 136, 187; site of
first reactor, 22-23, 192; and siting of EBR-I, 24.
Mentioned, 35, 133, 196

Chicago Pile Number One (CP-1), 22, 190
China Syndrome, 178, 180
Christie, Michael, 206, 209
Church, Frank, 220, 248; letter from Dixy Lee Ray, 206,

209;Raft River geothermal, 214, 216; Rocky Flats
waste burial, 198-201

C i s l e r, Wa l k e r, 134-135
C i t i z e n ’s Advisory Committee, 253
c i t i z e n ’s advisory committees, 211
Clark, D. Worth, 27
Clinch River, Tennessee, 226-227, 232
Clinton Laboratory, 49-50
Coalition 21, 254
Connecticut, 52
cold run, 94
Cold Wa r, 24, 91, 122, 217, 219; beginning of, 25; end of,

2; environmental legacy, 244
Colorado, 18, 244

Columbia University, 21
Combustion Engineering (CE), 140-141, 143-144, 147,
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Comprehensive Environmental Response, C o m p e n s a t i o n

and Liability Act (CERCLA), 246-247
Compton, Dr. Arthur Holly, 56
Committee on Nuclear Science and Industry, 188
Congressional Record, 194, 199
Congressional investigation, 152-153
Connecticut, 52
Controlled Environmental Radioiodine Tests (CERT ) ,
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Cook, Beverly A., 224, 254, 255
Cooperative Research and Development A g r e e m e n t

(CRADA), 251
Containment Analysis Program, 230
Corcoran, Thomas, 27
Cornell University, 233
Crewe, Albert, 186-187
Critical Experiment Tank (CET), 
critical mass, 94, 97
c r i t i c a l i t y, 64, 165
curie(s), 60, 170
Curie, Marie, 18
Czechoslovakian mines, 22
D&D, 163, 246
Dann, Emma, 2
Davis, William, E., 208
D a y, Sam, 221
D Cell, 100
Dean, Gordon, 135
deBoisblanc, Deslonde, 54, 106, 109, 160-161, 176
d e c a y, radioactive, 49, 60, 109, 195, 96-97; explanation of,

76; fission product, 112, 123; heat of, 103, 171, 178,
224; and liquid waste, 83-84, 221; RaLa, 96-97

D e n v e r, Colorado, 78-79
Department of Defense, 249
Department of Energy (DOE), 209, 215, 221, 246, 249;

Airborne Security Program, 2, 227; breeder reactor
programs, 226, 233; consent order, 246; creation of,
218-219; national initiatives, 220, 244, 248, 250-251;
weapons programs, 227-228

Department of Energ y, Idaho Operations Office. S e e
Idaho Operations Off i c e .

Department of Interior, 218
Desert Side-notched, 7
Detroit, 27, 133-134, 152, 167
Detroit (consultants), 27, 30-31, 39-41
Detroit Edison Company, 134-135
D E W Line, 138, 141
Distant Early Warning System (DEW), 138, 141
Doan, Richard: career and background, 54, 56-57, 158; and

nuclear safety, 66, 69, 132-133; Phillips consolidation,
106; at waste disposal hearing, 74, 82

d o s i m e t e r, 145, 170
D o w n e y, California, 154
dry storage, 231
Dubois, Idaho, 58, 61
Dugway Proving Ground Chemical Radiological Unit,
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Duluth, Minnesota, 106
Duquesne Light Company, 72
Durham, Carl T., 79
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Dworshak, Henry, 119, 126, 132, 152-153
Eagle Rock, 7
Early Waste Retrieval Project, 203
East Butte, 4, 15
Eastern Idaho Chamber of Commerce, 192
Eastern Idaho Labor and Trades Council, 192
Eastern Idaho Regional Development Alliance, 254
East Idaho Nuclear Industry Council (EINIC), 191, 209,

212, 217, 228
East Monument Road, 11
EG&G Idaho, 163, 215, 219, 246-248
Einstein, Albert, 22
E i s e n h o w e r, Dwight D., 106-108, 118, 126, 131
electron(s), 18, 20, 73, 127
Elks Club (Idaho Falls), 177
e m e rgency core cooling system (ECCS), 180, 224, 230
Encyclopedia Britannica, 18
e n e rgy conservation, 216
E n e rgy Reorganization Act of 1974, 218
E n e rgy Research and Development A d m i n i s t r a t i o n

(ERDA), 218-219
Engineering Research Office Building (EROB), 249
Engineering Test Reactor (ETR), 162, 169, 177, 197, 230;

compared to ATR, 160; development of, 11 4 - 115; and
end of MTR, 191, 194-195; retired, 226

Engineering Test Reactor Critical Facility (ETRC), 11 5 ,
154, 161

Engine Room Number Three, 91
England, 167
Enrico Fermi Atomic Power Plant (Fermi plant), 

134-135, 167
E n t e r p r i s e, 73, 91
Environmental Impact Statement (EIS), 208, 209
environmental monitoring, 82, 210, 217, 220
Environmental Protection Agency (EPA), 204, 218
environmental protection, 217
environmental restoration, 244
Erkins, Robert, 190, 197-198
Eskildson, Hugo N., 158
Europe, 21-22, 186
Evans, John, 219, 220-221, 229
Evendale, Ohio, 120, 125
evaporation ponds, 221
excursion (nuclear), 150; defined, 68, 128; planned tests,

128, 131, 134-136; SL-1, 148, 154
Expended Core Facility (ECF), 86-89, 165; ECF

Engineering, 88
Experimental Beryllium Oxide Reactor (EBOR), 
Experimental Boiling Water Reactor (EBWR), 132
Experimental Breeder Reactor-I (EBR-I), 50, 58, 75, 249;

and plutonium, 135, 136; design and build decisions,
37-38, 45-48; first criticality, 64-66, 71; fuel
meltdown, 135-136, 150; in re location of other
facilities, 17, 76, 130, 221, 246; National Historic
Landmark, 192-194; retired, 165

Experimental Breeder Reactor-II (EBR-II), 129, 218;
design and build decisions, 135-137, 165-167, 186;
fuel recycling, 165-166; and IFR, 232-237; supports
F F T F, 186-187, 226; retired, 237, 252

Experimental Dairy Farm, 15, 167
Experimental Organic Cooled Reactor (EOCR), 163, 253
Exxon Nuclear Idaho Company, 228
Fairchild Engine and Airplane Corporation, 25

fallout, 170.
Farnsworth Electric Company, 88
Farragut Avenue, 11
Farragut Naval Training Center, 8
Fast-Flux Test Facility (FFTF), 186-189, 226
Fast Reactor Test Facility (FARET), 166-167, 184, 
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Fast Spectrum Refractory Metals Reactor (710), 
Fat Man, 23
Federal Bureau of Investigation, 244
Federal Housing Administration, 31
Federal Power Commission (FPC), 166
Federal Primary Aid System, 41
Federal Water Pollution Control A d m i n i s t r a t i o n

(FWPCA), 198
Fermi, Enrico, 21-23
Fermi reactor, 152
F.H. McGraw Company, 51
Fiesta Ware, 18
Fillmore Avenue, 140, 142-143
First Tu e s d a y, 200
fission(s), 49, 66, 135; defined, 20-22; heat of, 51, 121,

178; of uranium, 23-24, 47, 94, 128, 165
fission product(s), 49, 123, 165; behavior during accident,

128, 165, 178-179, 225-226, 230; and MTR fuel, 49-
51, 69, 84, 109, 112; RaLa, 96, 98; waste and waste
storage, 80, 103, 171; separation from spent fuel, 137,
166; and SL-1, 146, 154

Flight Engine Test (FET) facility, 122
Fluor Corporation, 51, 169, 220-221
Fluor Report, 220
Fluorinel process, 229
flux wire, 69, 141, 149
FMC Corporation, 187
Foote, Riley, 173
Ford, Gerald, 218
Fort Belvoir, Vi rginia, 141
Fort Hall, Idaho, 6
Fort Hall Indian Reservation, 7
Foster Wheeler Company, 98-99
Frank Phillips Men’s Club, 57, 177
Ft. Peck Dam, 28
Ft. Peck, Montana, 27, 34
Ft. St. Vrain, 231, 235, 240
fuel, fossil, 132, 135, 166, 178, 184-186, 219
fuel, chemical (re)processing of, 69, 94-104, 169, 229,
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fuel cycle, 195, 252
fuel, graphite, 231
fuel(s), nuclear: A N P program, 25, 11 5 - 116, 121-123;

assembly(ies), 78, 109, 111, 136, 161; ATR, 160-161,
174, 183; breeding potential, 24, 111, 135, 165;
commercial use, 108, 133; EBR-I, 23, 46-47, 64, 135-
138;  EBR-II, 165-166; enriched uranium, 23, 24, 46-
47, 49-51, 64, 96, 113, 121; ETR, 11 4 - 115, 160; green,
69, 96, 104; Hanford slug, 93, 99, 102, 169; IFR, 186-
187, 232; irradiated, 82, 89, 96, 112, 226; irradiation
source, 69, 70, 11 2 - 113, 190; LOFT, 178-179; MTR,
49-51, 67-70, 109, 11 2 - 116, 162, 195; MTR fuel
reprocessing, 94-97, 103-104; naval vessels, 22, 70, 86-
88, 91, 160, 226; plutonium, 162, 165, 184, 186, 195;
recycling, 135-137, 165-166; safety testing, 116, 128-
137, 177-179, 230, 252; SL-1 and Army programs, 25-

26, 138, 142, 154, 169; space applications, 127, 231;
TMI, 224-226. Mentioned, 130, 134, 179, 219, 220.
See also Fuel, spent nuclear

fuel, spent nuclear: commercial reactors, 229, 231-232;
IFR, 233, 252; MTR, 50, 69, 84, 96-98, 112; Navy, 70,
88-89; shipment of, from Hanford, 58; Shippingport,
89; storage of, 99, 208, 229, 231-232, 235, 244; as
waste, 207-209, 229, 252. See also Fort St. Vrain; fuel,
chemical (re)processing of; fuel, nuclear, irradiation
source; fuel, nuclear, recycling; RaLa; 

Fuel Alcohol Plant, 248
Fuel Behavior Program, 230
Fuel Cycle Facility (FCF), 129, 137, 166
Fuel Element Burn Tests, 11 6
Fuel Rod Analysis Program (FRAP), 230
Fuel Storage Building, 99
Full-Length Emergency Core Heating Tests (FLECHT),
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Galvin, Robert, 250
Galvin Task Force, 255
G a m e r t s f e l d e r, Carl, 121
Gamma Facility, 11 2 - 113, 162
G a r d n e r, J.S., 28
Gas Cooled Reactor Experiment (GCRE), 140, 145, 154,
gas-core nuclear rocket concept, 127
Gaseous Diffusion Plant, 24, 30
Geiger counter, 131, 170
General Electric Corporation, 51, 91, 114, 132, 177, 179;

contractor for direct-cycle airplane engine, 11 9 - 1 2 5 ,
127; MTR retirement, 195-196; SL-1 accident, 147-
149, 152, 155-156;

General Services Administration, 216
Geneva, Switzerland, 108, 131-132, 134, 162
geothermal programs, 212, 214-215, 219
G e r m a n y, 21-22
Gibson, Pat, 13
Gillette, Robert, 183
Ginkel, William L., 172, 176, 177, 179, 192; appointed

IDO manager, 158-160; Distinguished Service Aw a r d ,
194; cooperation with State of Idaho, 187-189, 195,
199, 204-206; quoted, 158, 174, 180, 198; waste
management, 198-199, 201

GM meters, 68
Golden, Colorado, 78
G o o d a l e ’s Cutoff, 7
g o rge hook device, 7
G o v e r n o r’s Committee on the Use of Atomic Energy and

Radiation Hazards, 62
Great Basin, 6
Greenland, 56, 154-155
G r o b e rg, Delbert, 31
Groton, Connecticut, 86
g r o u n d w a t e r, 214
Groundwater Alliance, 220
Groves, Leslie, 22-24
Gunn, Ross, 22
Guam, 8
Hafstad, Lawrence R., 27, 36
half-life, radioactive, 79, 96, 169; calculating waste

d i s c h a rges, 83-84; explained, 76; radioiodine, 98, 168;
Russell Heath studies, 109-11 0

Hammond, Clyde, 74, 80
Handbook 52, 83

I N D E X

3 1 9



Hanford Engineering Works (Hanford site), Hanford,
Washington, 30-31, 35, 86, 199, 208; concrete batch
plant, 40-41; FFTF, 186-189, 226; in re Idaho Chem
Plant, 99, 103; plutonium manufacture, 19, 23, 56,
227; potential RaLa site, 96, 98; Radiological
Sciences Department, 58; waste management, 74,
172, 206-207. See also Fuel, nuclear, Hanford slugs 

Hansen, Orval, 181, 186, 217, 218
Haroldson, Ray, 131
H a r r i s b u rg, Pennsylvania, 224
Hawaii, 8, 11 2
H a w l e y, Clyde, 167
health physicist (HP), 81, 109, 163, 172, 188; destructive

tests, 116, 123, 130; nature of work, 59, 66, 74-75, 77-
78, 164, 194; quoted, 77 (Henry Peterson), 84, 105
(John Byrom), 121-122 (Carl Gamertsfelder); SL-1
accident, 143-144, 146-147, 152

Heath, Russell, 105, 109-11 0
Heat Transfer Reactor Experiments (No. 1, 2, 3), 11 7 ,

121-123, 150, 246
Henscheid, Joe W., 112, 154, 173
H e l l ’s Half Acre, 251
Herrington, John, 228
H i t l e r, Adolph, 22
Highway 20, 73, 140, 142-144, 161
Highway 20/26, 130-131, 155
High Temperature Marine Propulsion Reactor 

(630-A), 187
Holden, Bill, 29, 31, 33
Holifield, Chet, 79, 179
Homer Laughlin Company, 18
Hoover Dam, 192
H o s t e t t e r, G. M., 60-61
Horan, John, 84, 116, 198, 201; CERTtests, 167-168;

testimony before JCAE on waste management, 74,
79, 82-83; and A N P program, 123-124; SL-1, 143,
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hot cell, 166, 249, 254-255
Hot Cell Building, 111
Hot Critical Experiment (HOTCE), 
hot run, 98, 101-103 
Hot Shop (Test Area North), 177, 187; A N P program use

of, 121, 122, 126; LOFTuse of, 179, 222; SL-1 use
of, 147-149; ML-1 use of, 155. See also Test A r e a
N o r t h .

H u ffman, John, 36
human experimentation. S e e Controlled Environmental

Radioiodine Te s t s .
Hydra-Co Enterprises, 216
Idaho, East, 16, 187, 204, 212, 229
Idaho, siting of federal and nuclear facilities: Bevatron

(National Accelerator Laboratory), 187-188;
BORAX, 130; A N P, 118, 120-121, 126-127; A r m y
reactor programs and SL-1, 138, 154; Chem Plant,
96-97; EBR-I, first nuclear electric generation, 64-
66; EBR-II, 135; FFTF, 186; MTR, 50, 108; NRT S ,
4, 17, 27, 44, 54-56; Nautilus and Navy programs,
52-53, 86-90, 92; Navy Proving Ground and
ordnance tests, 8-11, 16

Idaho, State of, departments: Aeronautics, 31; Board of
Education, 191, 195; Board of Health, 61-62, 188,
200; Commerce and Development, 188, 192; Fish
and Game, 195-196; Health, 59, 61-62, 188; Health

and Welfare, 245; Highway, 32, 48; INEEL
Oversight, 254; Labor, 60-64; Reclamation Engineer,
61; Water Resources (IDWR), 198, 212, 214, 216

Idaho, State of, Governors: advocate state’s rights, 61-63,
206; change in 1977-1978, 219; and monitoring
I N E L waste, 58, 200, 206, 220-221; and roads, 41-
43; and Rocky Flats waste, 208-211; Statehouse
exhibit, 190; support A N P, 126; support MTR, 194-
196; visit from David Lilienthal, 34. See also n a m e s
of Idaho governors

Idaho, State of, locale: ATR biggest project, 162;
business sign, 73; fallout, 58-59; in name of INEL,
217-218; potatoes, 113. See also Idaho Falls; Snake
River Plain A q u i f e r

Idaho, State of, “public,” reactions to: Reagan military
buildup, 229; SL-1, 150; waste management, 198-
201, 207-211, 220-221, 244

Idaho Accelerator Committee, 187
“Idaho and the Atom” television program, 190
Idaho Chemical Processing Plant (ICPP, CPP, Chem

Plant): Andrus tour of, 207-208; contractors, 106,
177, 182; history, operations, 58, 94-105; injection
well, 220-221; fuel processing, 69-70, 88, 94-105;
siting and construction, 38, 40, 51, 118; SL-1
m o r t u a r y, 144, 146-147; warm water experiment,
204-205; waste calcining, 169-172, 196, 229,
231;waste storage, 82-83, 137, 252. Mentioned, 4,
85, 158, 167, 216, 227, 232

Idaho Congressional delegation, 42, 59, 180, 189, 
191, 194

Idaho Conservation League, 220, 227
Idaho Daily Statesman (Boise), 150
Idaho Environmental Advisory Committee, 61
Idaho Falls, Idaho: air monitoring, 58; becomes NRT S

headquarters site, 28-35; business, civic leaders
a c t i v i t y, 119-120, 158, 185, 186-191, 206, 212, 221;
impact of NRTS on, 56-57, 66, 216; locale of
N RT S / I N E L facilities, 180, 247-248; low-head bulb
turbine, 216; road to Site, 33, 39, 41-43, 60, 137,
160-161, 173. Mentioned, 7, 53, 183, 194, 200, 215,
250, 251

Idaho Falls Chamber of Commerce, 27, 28, 57, 191;
Blue Ribbon Committee, 208, 210; campaign for
headquarters city, 31-34, 36

Idaho Falls City Council, 209
Idaho Falls High School, 190-191
Idaho Falls Little T h e a t e r, 156
Idaho Falls Rotary Club, 194
Idaho Farm Bureau, 209
Idaho Legislature, 60, 62, 188-191, 194
Idaho National Engineering and Environmental

Laboratory (INEEL), 244, 251-255. See also I d a h o
National Engineering Laboratory; National Reactor
Testing Station

I N E E LC i t i z e n ’s Advisory Board, 253
I N E L / I N E E L Research Center, 245, 247-251, 253
I N E L / I N E E L Supercomputing Center, 181
Idaho National Engineering Laboratory (INEL):

description, 2; designated National Environmental
Research Park, 209; name changes, 217-218, 244;
t a rget of protesters, 219-220; injection well, 220-221;
Superfund Site, 246-247. See also National Reactor
Testing Station; Idaho National Engineering and

Environmental Laboratory
Idaho Nuclear Corporation (INC), 176, 177, 179-183
Idaho Nuclear Energy Commission (INEC), 189-191,

194-196, 204, 208
Idaho Nuclear Technology and Engineering Center, 252.

S e e Idaho Chemical Processing Plant
Idaho Operations Office (of the AEC, DOE) (IDO,

DOE/ID): 192, 196, 216, 227; and CERT, 167-169;
and contractors, 106, 176, 182, 219, 228, 247, 253;
environmental monitoring, 58-63, 105, 130, 219;
location of, 28-36; opens new facilities, 120, 134,
140; organizes NRTS, 40-43, 44, 46, 48; SL-1
accident response, 143-147, 153, 155-156; waste
management, 76, 78-85, 199-20, 210-211, 220-221,
229. See also names of managers

Idaho Operations Office, departments and off i c e r s :
Engineering and Construction, 74; Health and Safety,
48, 60, 74, 83, 116, 123, 143, 167; Wa s t e
Management, 201

Idaho Potato Growers and Shippers, 219
Idaho Power Company, 38, 209, 216
Idaho Reclamation Association, 198
Idaho Settlement Agreement, 254
Idaho State Encyclopedia, 30
Idaho State Hospital South, 32
(Idaho) State Task Force (of Gov. Samuelson), 198-201,
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Idaho State University (ISU, Idaho State College), 32,

58, 187-88, 208
Illinois, 132, 189, 196, 208
Imperial Roman Villa, 18
India, 231
Indiana, 54
Indians, 7
Initial Engine Test (IET), 120
injection well(s), 200, 220-221
Inland Northwest Research Alliance, 253
Integral Fast Reactor (IFR), 233, 251-252, 254
Interim Acceptance Criteria, 182
interim storage, 169, 208
Internuclear Company, 160
International Conference on Atomic Energ y, 131
International Nuclear Fuel Cycle Evaluation 

(INFCE), 232
International Organization of Economic Cooperation and

Development, 226
Interstate Commerce Commission, 147
iodine. S e e radioactive iodine.
ionization chamber, 59
Ireland, 72
irradiated fuel. S e e fuel(s), nuclear 
irradiated uranium. S e e fuel(s), nuclear
irradiated waste, 78
irradiation, neutron: of diphenyl, 44, 49, 163; in MTR,

49, 67-71, 110, 11 2 - 115, 191, 194-195; non-
irradiation of mercury, 123; of wax in Piqua reactor,
163; of seeds, 170, 204; of SL-1 items, 145-146; of
wood products, 189-190; of Idaho pheasants, 195-
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irradiation, gamma, 73, 11 2 - 113, 190
isotope(s). S e e fuel(s), nuclear; names of elements
J-4 engine, 120
Japan, 8, 15, 113; Hiroshima, 23; Nagasaki, 23
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Johnson, Allan C., 118, 133, 145-146, 153, 158, 177
Johnson, Lady Bird, 192
Johnson, Lyndon B., 192-193
Johnson, Wilfrid E., 194
Johnston atoll, 8
Johnston, Leonard E. “Bill:”  career at NRTS, 27, 74, 106,

11 6 - 118; background and personality, 28-30, 34-35;
o rganizes NRTS, 32, 36-46, 56, 61, 211. Mentioned,
66, 211

Joint Committee on Atomic Energy (JCAE), 63, 108, 11 9 ,
194; and A N P program, 11 8 - 119, 126;
created/abolished, 25, 218-219; hearings, 27, 187, 74,
79-80, 82-83, 153; response to SL-1, 145, 152-153;
and Shaw, 176, 180, 184. See also names of
committee members

Jones, R.M. “Murph”, 94
Jordan, Len B., 62, 170, 180
Jordan Redectors, 143
Just, Kent, 208, 210-211
Kaiser Engineers, 114, 179
K a i s e r- Wilhelm-Institut, 22
Kansas, 219-220
Keirn, Donald J., 25, 120
K e i s e r, Dennis, 247-248
Kempthorne, Dirk, 244, 247
K e n n e d y, John F., 126, 147, 186
Ketchum, Idaho, 220
Kiwanis Club, 57, 211
Knolls Atomic Power Laboratory (KAPL), 30, 51, 

99, 158
Korean Wa r, 40, 51, 97-98
Kunze, Jay, 127, 147-148, 212, 214-215
Kwajalein, 8
Lake Pend Orielle, 8
Lambson, Kay, 8
L a rge Ship Reactor A( A 1 W-A). S e e A 1 W
L a rge Ship Reactor B (A1W-B). S e e A 1 W
Larsen, Margaret, 12
Larsen, John, 12
Larson, Archie, 100
Latter Day Saints, 158
lava (rock) formations: in Burial Ground, 74-76, 201; at

Chem Plant blast site, 40; in Snake River Canyon, 58;
in Snake River Plain, 4-5, 10, 36, 36, 41, 161

Lawrence Radiation Laboratories, California, 200
League of Women Voters, 211
Lebanon, 2, 227
LCell, 104-105
Lee, Robert, 198
L e e p e r, Charles, 183
Leisen, Hazel, 144, 156
Lemhi mountains, 6
Leonard, Byron, 160
Leverett, Mike, 96
Lexington Project, 118, 126
L i b b y, Willard F., 190, 195-196
L i c h t e n b e rg e r, Harold, 130-131
Lilienthal, David, 25, 27, 34, 41, 96
Lima, Ohio, 228
Lincoln Boulevard, 11, 116, 120, 192
Liquid Metal Fast Breeder Reactor (LMFBR), 187. S e e

also A rgonne National Laboratory, breeder reactor;
Atomic Energy Commission Breeder Program; Clinch

River; Department of Energ y, breeder program;
Experimental Breeder Reactor-I and -II; fuel(s),
n u c l e a r, breeding potential; Integral Fast Reactor; 

Little Boy, 23
Lockheed Martin Idaho Technologies Company, 246
Los Alamos, New Mexico (Los Alamos National

Laboratory), 23, 40, 96-98, 146, 214, 231, 233
loss-of-coolant accident (LOCA), 178, 181-182, 222, 225,
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Loss of Fluid Test (LOFT), facility, 4, 175, 216, 247;

program to 1974, 134, 177-183, 197, 230; and T h r e e
Mile Island tests, 222-224, 226

Lost River Desert, 7
Lost River ranges, 6
Lost Rivers Transportation Company, 106
Luedecke, A.R., 146
Lyon, Joe P., 179
Lyons, Kansas, 201
M1-A1 Abrams Main Battle Tank, 28-229
Ml-1 Test Area (ARA-IV), 154, 165
M a c k a y, Idaho, 10, 12
Malta, Idaho, 212
Manhattan District, 18, 22-23, 30, 56, 11 8
Manhattan Project, 28, 39, 56, 74; as career background,

30, 186, 231, 233; purpose of, 22-23
Mars, 127
Marshall Islands, 8
Marvel, Winfield, 28, 30-31
Mass Detonation Area, 15, 16
Massachusetts, 11 9
Massachusetts Institute of Technology (MIT), 13, 11 8
Materials Testing Reactor (MTR): campaign to prevent

decommissioning of, 191, 194-197, 212; contractors,
53-58, 177; design, construction of, 42, 48-51, 66-69,
84; fuel reprocessing, 94-96, 98, 103, 137, 169; fuel
as gamma source, 11 2 - 113, 116, 189; physics
research, 108-11 2 , 11 3 - 115; operations, 66, 68-71, 77-
78, 86-89, 160, 162, 230; plutonium fuel, 162; RaLa,
96-98, 104; siting of, 38-40; and “tarpaper palace,”
57. Mentioned, 122, 128, 143, 161, 226

McClure, James, 189, 210, 214, 227, 233, 247-248 
McDermott, E.F., 29, 31
McGaraghan, Jack, 52
M c G a r a g h a n ’s Sea, 52
McMillian, Fred, 66
meltdown, 165, 226
m e r c u r y, 123, 195
M e s e r v e y, Richard, 123, 164, 246
M e t a l l u rgical Laboratory, 22-23, 56
Middle Butte, 4, 15, 129
Middle East, 214
M i d w a y, Idaho, 14, 46
Midway atoll, 8
Mink, Dr. Roy, 215
Minuteman rocket, 126
Mississippi River, 194
M i s s o u r i, 8, 9
Mobile Low-Power Reactor No. 1 (ML-1), 140, 

154-155, 165
Monsanto, 94
Montana, 5-6, 27-28, 34, 188
Montana State University, 167, 171
Morrison-Knudsen Company, 8, 10

Moulton, Chet, 31
Mountain Home Air Base, 162
Mud Lake, Idaho, 43, 105, 120-121, 173 
M u r p h y, Lt. Governor Jack, 190
M u r r a y, Thomas, 71
NaK (alloy of sodium [Na] potassium [K]), 48, 84, 85,

137, 171
Naples, Italy, 18
N a rw h a l, 92
National Academy of Science (NAS), 187-188, 199
National Aeronautic and Space Administration (NASA),

127, 164, 177
National Bureau of Standards, 83
National Accelerator Laboratory, 187
National Center for Disease Control, 85
National Committee on Radiation Protection, 59
National Environmental Policy Act (NEPA), 200, 220
National Environmental Research Park (NERP), 209
National Oceanic and Atmospheric A d m i n i s t r a t i o n

(NOAA), 39
National Reactor Testing Station (NRTS): Army Reactor

Experimental Area, 140; Av i a t o r’s cave at, 5-7;
background radiation, 58-60; Burial Ground, 74-82,
85, 88, 155, 197-203; change initiated by Shaw, 174-
187; construction safety, 60-61; contractors, 54-58,
158, 176-177, 180-181, 182-183; creation and
o rganization, 26-28, 35, 36-43, 106;
description/remoteness of, 2-5, 174; expansion of, in
1950s, 108-115, 162; first three reactor projects
(EBR-I, MTR, S1W), 44-53, 64-73; mercury, use of,
123; name changes, 217-218, 244; non-nuclear
research, 212, 216; President Lyndon Johnson visits,
192-194; programs circa 1963, 159-173; radiation
s a f e t y, 89, 167-169; Radioactive Waste Management
Complex, 203, 206-211; reactor safety testing, 128-
137, 164-165, 177-183; security of, 2, 227; siting of
headquarters city, 29-34; SL-1 accident, 142-149,
154-157; and State of Idaho, 60-63, 187-191, 194-
203, 204-212; Test Area North, 116-120, 125, 127;
waste management, 74-85, 102, 197-203, 206-211 .
Mentioned: 22, 64, 86, 93, 102, 138, 142. See also
names of contractors, reactors, facilities, and
programs; Idaho National Engineering Laboratory;
Idaho National Engineering and Environmental
L a b o r a t o r y

National Science Foundation (NSF), 195-196
Native American artifacts, 5-7, 253
Natural Circulation Reactor (S5G), 165
N a u t i l u s (prototype), 4, 70, 71-72, 128. See also Nautilus

(submarine); Submarine Thermal Reactor
N a u t i l u s (submarine), 51-53, 72, 86, 88-89, 189. See also

Nautilus (prototype)
Naval Ordnance Plant, 8, 13, 32, 34-35
Naval Ordnance Test Facility, 17
Naval Proving Ground (NPG): family life, 11-12, 38;

ordnance research, 13-17; purpose and description of,
1 0 - 11, 39, 91; T N T cleanup, 247, 251; use of
facilities, materiel, by NRTS, 41, 59-60, 101, 109,
131, 162, 170-171

Naval Reactors Facility (NRF), 4, 84, 90-91, 93, 116, 165,
189, 216

N a v y. S e e United States Navy
N E RVA, 177
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Neutron Radiography Reactor (NRAD), 197, 225
neutron(s): defined, 20, 47, 60; demand for, 11 3 - 114, 194;

in Hanford reactors, 96; in reactors, 44, 78; physics,
1 0 9 - 111; in uranium, 18, 21-24. See also neutron flux;
irradiation, neutron; half-life; fuel(s), nuclear;
excursion; names of reactors

neutron flux, in reactors: ATR, 160-161; ETR, 11 4 - 11 5 ;
EBR-I (the “fast flux” reactor), 47-48; FFTF, 187;
Hanford, 96; HTRE-2 reactor, 122; MTR (the “high
flux” reactor), 49-50, 68-69, 70, 109-111, 11 3 - 11 4 ;
SL-1, 149. See also Experimental Breeder Reactor- I ;
Materials Testing Reactor; neutron(s)

Nevada, State of, 188, 206, 208, 216
Nevada Test Site, 58, 79, 219
New England states, 218
New Jersey, 17
New Jersey Central Power and Light, 177-178
New Mexico, 19, 220
New Production Reactor (NPR), 227-228
New Waste Calcining Facility (NWCF), 196, 231
New York, 30, 35, 51, 99, 107, 11 8
New Yo r k e r magazine, 231
New York Ti m e s, 197
Nichols, Clay, 214-215
Nike-Zeus missile, 126
Nixon, Richard, 200, 212, 217
Nobel laureate, 21, 56, 184
Nooter Engineering Works, 94
North Pole, 72
Novia Scotia, 72
NS Savannah, 222
nuclear airplane, 116-127. See also Aircraft Nuclear

Propulsion Program
Nuclear Effects Reactor (FRAN), 
nuclear energ y, 25-26, 166; promotion of, in Idaho, 170,

185, 188, 189, 191, 192; released in chain reaction, 21
Nuclear Energy Museum, 190
Nuclear Energy Park, 204
Nuclear Energy Research Initiative (NERI), 252
nuclear flight. S e e Aircraft Nuclear Propulsion Program;

nuclear airplane
Nuclear Navy, 51, 72, 86, 174, 186, 197, 238, 252;

Expended Core Facility, 86-89; and MTR, 194-195;
training, 89-93. See also names of reactors; fuel(s),
n u c l e a r, naval vessels; Rickover, Hyman

nuclear power plant: army mobile, 25-26, 138, 154-155;
commercial industry, 106, 160, 177, 180, 184, 197,
251-252; commercial safety, 128, 156, 226, 131, 169,
179, 186; potential in Idaho, 197, 204; in surface
vessels, 90, 187. See also fuel(s), safety testing

Nuclear Power Subcommittee of the National Governors
Association, 219

nuclear propulsion. S e e Aircraft Nuclear Propulsion
Program; Nuclear Navy

Nuclear Radiation Hazards Safety Committee, 188
Nuclear Regulatory Commission (NRC), 197, 218, 224,

226, 252
nuclear research, 197, 196-197; needed after World War 2,

26, 44, 106; post-1990, 251, 254. See also C E RT;
fuel(s), nuclear, safety testing; names of reactors

nuclear rocket program, 124
nuclear terrorism, 207
nuclear waste. S e e radioactive waste

nuclear weapons, 74, 78
N u c l e o n i c s magazine, 128, 136
nucleus, 20, 50, 100
N u r e m b e rg Code, 168
N y e r, Warren, 133
Oak Ridge National Laboratory, Tennessee, 44, 28-30, 81,

109, 158; A N P shielding research, 121; Chem Plant
development, 94-99; gaseous diffusion and uranium
enrichment, 23-24; MTR development, 36, 49-50, 66,
69; reactor at Geneva Conference, 108; shipments to,
from NRTS, 35, 102, 167; training of NRT S
employees at, 54-56, 101-102

Odessa, Texas, 57
Ofte, Don, 244, 252-253
Oil, Chemical, and Atomic Workers International Union

Local 2-652, 152
Old Faithful, 130
Operable Units (OUs), 247
Operating Area Confinement (OAC), 203
Operation Wiener Roast, 11 6
O p p e n h e i m e r, J. Robert, 11 8
Oregon, 5, 188
Oregon Trail, 7
O rganic Moderated Reactor Experiment (OMRE), 163,

1 8 9
Pacific fleet, 10
Pacific Northwest, 190, 216
Pacific Ocean, 72, 86; coast, 8; war in, 8
Paige, Bernice, 102
Paige, Hal, 90
Pakistan, 231
Palmyra atoll, 8
Parsons, Ralph M. company, 229
Pastore, John O., 82
Peach Bottom Atomic Power Station, 133, 231
Pearl Harbor, 8
Pennsylvania, 72, 89. 133, 225
P e r r y, Myrna, 57, 173
Pershing II missile, 227
Persian Gulf Wa r, 229
Peterson, Henry, 77
Philipson, J. Bion, 41, 66, 133, 177
Phillips, Frank, 57
Phillips, Jane, Sorority, 57, 177
Phillips Petroleum Company: ATR development, 160-

162; dress code for women, 173; employment safety,
61, 63; LOFT, 178-200, 222; MTR set-up, research,
66-69, 71, 84, 109-114, 162; as NRTS contractor, 54-
58, 106, 176-177, 180, 182-183; Research Division,
54, 56; rocket propulsion research, 127; SNAP-10A,
164; SPERT, 133-134; Waste Calcining Facility, 169-
170. Mentioned, 156, 168. See also Doan, Richard;
MTR; fuel(s), nuclear; Safety Test Engineering
Program (STEP)

Phillips P h i l t ro n magazine, 58, 63
Phoenix, 195
Pike, Sumner, 25-26
Piqua, Ohio, 163
Pit 9, 203
Pitman, Frank K., 209
Pitrolo, Augustine, 244, 251-252
P i t t s b u rgh, Pennsylvania, 46, 51-53
plutonium, 2, 204, 222; bred from uranium-238, 47, 135,

184-187, 221; half-life, 76; reactor fuel, 136-137, 166,
195, 232-233;  waste burial/retrieval of, at NRT S ,
197-203, 208-211; in weapons, 19, 23, 24, 78-79, 96-
97, 207, 227-228. See also fuel(s), nuclear; Hanford;
Rocky Flats; TRU; waste

Pocatello, Idaho: and siting of NRTS headquarters, 32-34;
Naval Ordnance Plant, 8-11, 15, 17. Mentioned, 3, 40,
58, 187, 189

Pocatello Army Air Base, 13
Pocatello Chamber of Commerce, 27
Pocatello Rotary Club, 40
Polaris submarines, 126
Ponderosa Drive, Idaho Falls, 56
Popular Mechanics magazine, 74
Portable Medium-Power reactor, 154
Portland Avenue, 11
Portugal, 18
P o s t - R e g i s t e r, 31, 35, 127, 180, 187, 210, 221
Potato Processors of Idaho, 11 3
p o w e r-cooling-mismatch (PCM), 225
Power Demonstration Reactor Program, 133-134, 163
Power Burst Facility (PBF), 177-178, 197, 222, 225-226,

2 4 7
Pratt & W h i t n e y, 11 9
Prestwich, Susan, 215
Princeton University, 118, 196
Process Makeup area, 100
P ro g re s s i v e, 221
projectile points, 5
Project Elsie, 15
Project Marsh, 15
Project X, 228
Proposition 3, 254
Protection Technology Idaho, Inc., 
proton(s), 18-20, 76
R&D magazine “R&D 100 Award, 251
radiation, 49, 72, 82, 164; alpha, 59, 60, 79-80, 97;

background at NRTS (and fallout), 58-61, 109, 11 6 ;
beta, 49, 59, 60, 69, 80, 97; detection, 58-59, 69, 105,
75, 143, 200; gamma, 59-60, 69-70, 97;  gamma,
from reactor test operations, 121, 126, 143, 164;
gamma, from waste and spent fuel, 80, 86; hazard
symbol, 74, 170; protection standards, 62, 105, 217;
shielding, 53, 66-69, 170; used for materials testing,
49, 70, 109. See also calcine; CERT; irradiation,
gamma; irradiation, neutron; MTR; radiation
d o s e / e x p o s u r e

radiation dose/exposure: to public, 60-61, 85, 200; in re
SL-1, 143-144, 146-148, 152, 156; to workers, 57, 59,
70, 78, 89, 97, 194, 200, 202

Radioactive Waste Management Complex (RWMC), 197,
203, 207, 210-211

radioactivity: at Chem Plant, 100-102; discovery of, 18-
20; Idaho State control of, 62, 190, 206; lessening of,
due to passage of time, 69; preventing spread of, in
work areas, 74, 77, 89; in Raft River geothermal
w a t e r, 214; released by NRTS experiments, 120, 130,
135. See also half-life, radioactive; NaK; radiation;
radioactive iodine; radioactive waste

radioactive iodine (radioiodine), 76, 164, 224; product of
fuel dissolution, 98, 104-105; released by SL-1
accident, 145, 150; pathway to human thyroid, 
167-169
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radioactive waste, 74, 77, 137, 166, 217, 252; from
reprocessing spent fuel, 26, 51, 94, 98, 102-105, 172;
liquid, 82-84, 103, 169, 200, 220; Snake River
Aquifer issue, 198-203, 206-211, 219-221; solid, at
N RTS Burial Ground, 74-85, 197-203, 206, 219-220;
as states rights issue, 62-63, 199. See also calcine;
EBR-II; Fuel Cycle Facility; Hanford; IFR;
Radioactive Waste Management Complex: Rocky
Flats Fuel Fabricating Facility; Waste Calcine Facility

Radioactive Waste Management Complex (RWMC), 197,
203, 207, 210-211

Radiological Assistance Plan, 143
radium, 18, 73
Raft River Pilot Plant (geothermal energy project), 213,

215-216, 248, 250
Raft River (area of Idaho), 212-215
Raft River Rural Electrical Cooperative, 212, 216
Rainbow Five, 8
RaLa (radioactive lanthanum-140), 96-98, 101,104-105
R a m e y, James, 188
Rapid Geophysical Surveyor, 250
R a y, Dixie Lee, 206-208, 217-218, 222
reactivity-initiated accidents (RIA), 225
Reactivity Measurement Facility (RMF), 111 - 11 2
reactor concepts, 217, 232-233; boiling water, 128-132,

134, 138, 197; cavity (gas core), 127; gas cooled, 140,
154-155, 177; lithium cooled, 189; organic cooled,
163, 166, 189; pressurized water, 134, 197, 230; water
cooled, 114, 163, 184; water moderated, 162, 177,
184, 195, 231, 233. See also reactor(s); names of
r e a c t o r s

reactor cores. See names of reactors; (Naval Reactors
Facility) Expended Core Facility; fuel(s), nuclear

reactor vessel: EBR-I, 45; HTRE-3, 123; SL-1, 139-141,
147, 149, 157

reactor(s): AEC siting policy for, 26-27; control rod, 160-
161, 174, 251; coolant, 51, 53, 82, 92, 128; decline in
research on, 196-197; first, 20-23;  generate
e l e c t r i c i t y, 66, 132; influence of MTR on design, 109;
potential in Idaho, 204; purpose of early NRTS, 44-
53; shielding studies, 53, 66-68, 70. See also names of
reactors; radiation; Idaho Chemical Processing Plant,
fuel reprocessing; excursion (nuclear); fuel(s),
nuclear; nuclear power plant; radioactivity; loss-of-
coolant accident; Safety Test Engineering Program;
S e m i s c a l e

reactor(s), breeder. See Experimental Breeder Reactor-I, -
II; Liquid Metal Fast Breeder Reactor; Integral Fast
Reactor; Clinch River

reactors(s), commercial. See nuclear power plants,
commercial industry; names of reactors

reactor(s), prototype. See names of reactors (Submarine
Thermal Reactor; A 1 W; S5G); United States A r m y ;
Power Demonstration Reactor Program

reactor(s), zero- or low-power, 64, 111, 115, 128, 133, 137,
177. See also Mobile Low-Power Reactor No. 1.

Reactor Test Facility, 48
R e a d e r’s Digest, 207
Reclamation Act of 1902, 7, 198
Reagan, Ronald, 216, 226, 232
Registered National Historic Landmark, 192
Reid, Don, 94, 98-99, 104
R E L A P, 226, 230

REMs (roentgen equivalent man), 60
Remote Analytical Facility (RAF), 97
R e u t h e r, Wa l t e r, 152
R e x b u rg, Idaho, 43, 120
Rice, Chuck, 173, 176, 181
Richardson, Bill, 254-255
R i c k o v e r, Hyman, 30, 94, 192; first criticality of S1W, 52,

69, 71-73; influence on Shaw, 174, 176; and Nautilus
program, 51, 52; philosophy of training, 89-90, 92-93

Robins, C.A., 30-32, 34, 41-43, 60, 62
Robinson, Clark, 13-14
Robison, W.L., 60-61
rocket propulsion, 127
Rocky Flats Fuel Fabricating Facility, 221, 227, 244, 254;

waste shipment to NRTS, 78-82, 201-202, 210;
plutonium fire of 1969, 197-198; retrieval of waste
barrels, 202-203

roentgen(s), 112, 156, 170
Rogers Hotel, 34, 36, 38, 58, 60, 180, 224
R o o n e y, Fred, 187-188
Roosevelt, Franklin D., 22
Rosegate, 7
Rotary clubs, 34, 36, 40, 211
Russia, 122, 249
Rutledge, Gene, 189-191, 194-196, 198-199
S 1 W. S e e Submarine Thermal Reactor.
S5G, 91-92, 165, 238
Safety Test Engineering Program (STEP), 134, 164, 177,

1 8 1 - 1 8 2
Salmon, Idaho, 172, 190
Salt Lake City, Utah, 53
Sandia National Laboratory, 230
San Jose, California, 127
Samoa atoll, 8
Samuelson, Don, 179, 184, 189; promotes nuclear energ y,

189-191; fights for MTR, 194-196; Task Force re
injection well, 198-199, 201, 206

Savannah River, South Carolina, 96, 103-104, 172
S c h e n e c t a d y, 38, 158
S c h l e n d e r, Edwin, 212, 214
S c h l e s i n g e r, James, 218, 219
Schmaltz, Bruce, 83
S c h o o n o v e r, A.J., and Sons, 40
S c i e n c e magazine, 183
Scott A i r-Pak(s), 75, 143
Scoville, John A., 11
scram, 66, 128, 130, 135
Seabees, 141
S e a b o rg, Glenn, 184, 188, 189, 192, 195; and breeder

r e a c t o r, 184-186; and removal of waste from Idaho,
201; and “suppressed” report, 199

S e a w o l f, 88
Semiscale, 181-182, 222, 224
Sellafield, UK, 250
“710 reactor,” the, 127
severe fuel damage (SFD), 225
S h a w, Milton, 174, 192-194, 218, 222; and Phillips, 176-

177; and LOFT, 179-183; and breeder program, 184-
187, 189, 217, 232

Sheehan, Gary, 22
Shield Test Pool Facility (SUSIE), 
Shinkolobwe mine, 18, 22
Shippingport Atomic Power Station, 72, 89

Shoshone-Bannock people, 3, 5-7
Simpson, John, 51, 53, 71
Site, the. See National Reactor Testing Station.
Sixth Supplemental National defense Appropriation A c t

of 1942, 8
SL-1. S e e Stationary Low-Power Reactor No. 1
S l a n s k y, Cyril, 208
Smithsonian Institution, 184
Smithsonian magazine, 207
Smylie, Robert, 62-63, 126, 161, 187-188, 192
Snake River, 6, 33, 40, 58, 198, 212, 216
Snake River Alliance, 220-221, 254
Snake River Canyon, 58
Snake River Plain, 4-6, 206, 208, 210-211
Snake River Plain A q u i f e r. S e e A q u i f e r, Snake River

P l a i n .
Snake River Trout Farm, 190
SNAPTRAN, 164-165
S o l b e rg, E.J., 30
South Africa, 249
South Carolina, 189
South Dakota, 28
South Idaho Pre s s, 198
Soviet Union. See Union of Soviet Socialist Republics
Spalding, Eliza, 7
Space port, 254
Sparks, Walter C., 11 3
Special Isotope Separation (SIS), 227-228
Special Power Excursion Reactor Tests No. 1-4 (SPERT- I

to -IV): evolution of program, 133-134, 154, 165,
225-226; results of tests, 134, 147, 178. Mentioned,
140, 196

Special Response Team, 2, 7, 227
Specific Manufacturing Capability (SMC, Project X),

2 2 8 - 2 2 9
spent nuclear fuel. S e e fuel, spent nuclear
Spherical Cavity Reactor Critical Experiment, 127
Spickard, John, 144, 156
Sputnik, 126
State Highways. See Highway 20; Highway 20/26
State Hospital South, 32
St. Louis, Missouri, 94
Strategic Defense Initiative (SDI), 226
Stationary Low-Power Reactor No. 1 (SL-1), 177, 200;

history of, and accident, 138-149; impact of accident,
1 5 0 - 1 5 7

Stationary Medium-Power Reactor No. 1, 141
S t e i g e r, Susan, 215
S t o k e r, Roger, 215
Strauss, Lewis, 25, 27
Submarine Thermal Reactor (S1W, STR), 4, 38-39, 84;

first criticality, 69-72; Nautilus prototype, 51-53;
nuclear submarine training, 88-93

Subsurface Disposal Area, 77
Sun Va l l e y, Idaho, 108
Superbomb, 40
Superfund Site, 246, 250
Sutton, Mark L., 99-100
Sutton, Tom, 29
S e w i c k l y, Pennsylvania (coal), 11 3
Sylvania Electric Products Company, 109
Systems for Nuclear Auxiliary Power (SNAP), 164, 158
Table Rock Mesa, Boise, 15
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Ta b e r, Idaho, 10
Taconite contracting Corporation, 106
Tamplin, A r t h u r, 200
Tautphaus Park, 158
Ta y l o r, Dr. John, 70
TCell, 103
Technical Services Building, 192
Technical Support Building (TSAand TSB), 249
Technology Transfer program, 251
Tennessee Eastman, 158
Tennessee Valley A u t h o r i t y, 248
Terreton, Idaho, 43, 120
Tarpaper Palace, 57
Terteling Company, J.A. 10
Test Area North (TAN), 177, 247; site of A N Pp r o g r a m ,

4, 120, 124-125; site of LOFTexperiments, 178-179;
site of 630-A r e a c t o r, 187; site of SMC, Project X,
228; site of SNAPexperiments, 164-165. See also
Hot Shop

Test Grid No. III, 11 6
Test Reactor Area (TRA), 4, 162, 216, 226, 247; liquid

waste retention basin, 83, 84; radiation survey, 77;
reactor operations, 108, 160, 162, 174. See also
names of reactors

Third World, 126
“This Atomic World” exhibit, Idaho Falls, 190
Thomas, Marion E., 54
Thompson, Theos J., 200
Thousand Springs, Idaho, 58, 198
Three Cell Personnel Entry, 203
Three Mile Island (TMI), 156, 224-226, 230, 233, 255
Charles Till, 232-234, 236
Ti n g e y, Fred, 246
T N T, 13-16, 23, 243, 251
Transient Reactor Test (TREAT) Facility, 136, 140, 165,

186, 233
transuranic (TRU) waste, 77, 208, 220, 244; definition of,

79-80; retrieval of, at Burial Ground/RWMC, 200-
203, 208-211. See also Rocky Flats; plutonium;
waste, nuclear

Transuranic Storage Area, 77
Trent, Charles H., 177
Trident, 227
Triga, 197
Trinity fireball, 19
tritium, 96, 220-221, 227-228 
Truman, Harry S., 25, 27, 40, 78, 106, 108
Tuttle, A. R., 35
Twin Falls County Republican Central Committee, 190
Twin Falls, Idaho, 59, 190, 220
Twin Falls Times News, 190
Two-Phase Flow Loop, 226
Union of Soviet Socialist Republics (USSR), 25, 108,

132, 138, 228; arms/technology race with U.S., 40,
59, 91, 126

Union Pacific Railroad, 8, 10-11
United Auto Workers (UAW), 152 
United Kingdom, 250
United Nations, 107-108, 131, 162
United States, 108, 184, 186, 194, 214; arms/technology

race with USSR, 25, 40, 59, 91, 126; atomic bomb,
22-23. See also Manhattan Project

United States Advanced Battery Consortium, 217

United States Air Force, 25-26, 108, 115, 118, 120-126,
141, 222

United States Air Force, 108, 115, 141, 222; and nuclear-
powered airplane engine, 25-26, 11 8 - 1 2 7

United States A r m y, 28, 40, 118, 126; Corps of Engineers
assists NRTS, 39-40; detonation research at NPG, 13-
14, 16; food irradiation, 112, 189; nuclear power plant
program, 25, 138-142, 154-155, 165; Project X
(Specific Manufacturing Capability), 228-229. See
also Manhattan District

United States Congress, 227; pass A t o m i c
E n e rgy/ERDA/DOE acts, 24-25, 108, 218; authorize
(or not) projects at NRTS, 73, 184, 206, 214, 228,
247; Clinch River project, 226, 232; Interior
Committee, 241; response to 1970s energy crisis, 212,
214. See also Joint Committee on Atomic Energy 

United States Geological Survey, 40, 61; and NRT S
Burial Ground, 74-76, 82-83, 198-199

United States Marines, 2, 12-13, 227
United States Naval Research Laboratory, Wa s h i n g t o n ,

D.C., 21
United States Navy: and AEC acquisition of proving

ground, 27, 35, 36, 38, 41; as customer for materials
testing reactors, 70-71, 115, 160-161, 194-195, 197,
226, 238; Expended Core Facility, 86-89; NRT S
training school, 89-93, 238; operates Arco Naval
Proving Ground, 8-17, 39; operates prototype
reactors, 51-53, 72, 112, 165, 238; pursues nuclear
propulsion, 21-23, 26, 44; reprocesses spent naval
nuclear fuel, 104, 240; role in Idaho Settlement
Agreement, 238, 241-243. Mentioned, 46, 77, 84,
106, 126, 137, 141, 252. See also Naval Proving
Ground; Rickover, Hyman; Watkins, James D.; names
of naval reactor prototypes (Submarine T h e r m a l
R e a c t o r, A 1 W, S5G); Naval Reactors Facility; nuclear
n a v y

United States Public Health Service, 198
United States Soil Conservation Service, 40
United States Supreme Court, 152
United States Tr e a s u r y, 15
United States Weather Bureau, 39-40, 60-61, 85, 123, 130
University of Idaho (U of I), 113, 204-205, 253
University of Chicago, 22, 56
University of Missouri, 196
University of Missouri Research Reactor, 133
University of Oklahoma, 214
University of Rochester, 158
U n t e r m y e r, Samuel, 128, 130
Uranium: decay products, 18, 20; depleted, 15, 18, 79,

228-229; discovery and use, 18-27, 184-187, 231;
recovery of, from spent fuel, 94-105, 169-170, 229,
232. Mentioned, 2, 56, 81, 146, 158. See also atomic
bomb; fuel(s), nuclear; fuel, spent nuclear; half-life;
names of reactors

US News and World Report, 207
Utah, 53, 188, 195, 212, 214-215
Utah Power and Light (UP&L), 38, 131-132
Valley Forge, 192
Van deGraff generators, 20
Vietnam, 17, 155, 222
Voelz, George, 138, 144, 156, 168
Vycor glass molds, 166
Wade, Troy E., 221, 228, 249

Wake atoll, 8
Wa l k e r, Marvin, 40
Walters, Leon, 233
Ward, J. Carlton Jr., 25
Warm Springs, Boise, 215
WASH-1539, 208, 210-211
Washington (state), 188-189
Washington Post, 2 0 6
waste, non-nuclear, 82, 84-85
waste, nuclear. See radioactive waste 
Waste Area Groups (WAGs), 247
Waste Calcining Facility, 169-172. See also c a l c i n i n g
Waste Experimental Reduction Facility (WERF), 247, 
Waste Isolation Pilot Plant, 219-220, 254
Waste Processing Building, 100. See also Idaho Chemical

Processing Plant
Watkins, James D., 93
Watson, Don, 187-188
Waymack, William M., 25
Wehmann, George, 201, 203
We i n b e rg, Alvin, 50
Weiner Roast No. 1, 11 6
We i z s a c k e r, Von, 22
West, the American, 158, 191, 194, 214
West Germany, 231
West Monument Road, 11
Western Beam Research Reactor (WBRR), 194-195
Western Governors Association, 191
Western Interstate Nuclear Compact, 191
Westinghouse Company, 189; contractor for Nautilus

nuclear power plant, 51-53, 69-72; developer of
commercial power plants, 152, 156, 177, 179

White Horse Bar, 38
Whitman, Narcissa, 7
Wilcynski, John, 252-253
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